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(incorporating Sheets Nos 8, 9 and lO) 



Change TRl to read:- AF159 (Siemens). 

Add note reading:- Diode Type A80 (A. a. I. manufacture) may be fitted 

in lieu of DD006 nomally used in D9 position. 



Change 4®5Mc/s to read:- 4Mc/s. 

Page 5 The RF Section Line 5 of Para= 3-- 
Page 21 Last line at foot of page. 

Page 52 IF Bandwidth Line 2. 



Change C187, C195 & CI95 to read:- 

Change C215 & C2l6 to read:- 
Change R195 ^ R194 to read:- 
Change Part Ko» for L77 to read:- 



0.64pF Tubular Electrolytic 
+IOO/0 - 10-/0 64V 

O.lpF Polycarbonate 20/v lOOV 
820 10?6 -i^watt 

755OP 



Change Part No< for Llonitor speaker to read:- 7971P 



Amend circuit diagram in accordance with changes detailed above. 



HIGH-F:{E0.c RF UNIT 

Current versions of the 990S receiver are fitted with a different type of High-freq. RF 
Unit (470-870 Mc/s). This is similar to the original unit but utilises transistor types 
as follows 

TH3 RF Amplifier AF279 (germanium p.n.p.) 

TR4 Self-oscillating Ilixer BF181 (silicon n.p.n.) 

The Spares List at the rear of the Handbook should be amended as follov/s:- 
High-freq. RF Unit (Range 1 : 470-070 Mc/a) :: Part No. LP2953/l’4304. 



Issued by:- EDDYSTCNE RADIO LIMITED, ALVSCHURCH HOAD, BliUlINGHAM B 5 I 3PP» ENGL.UID 
Tel. 021-475 2231 : Cables Eddystone Birmingham : Telex 337081 




EDDYSTOKE UHF RiSC^JV^K 



liODEL 990S 



The EDDYSTOilE Model 990S is a fully transistorised single conversion superhet for AJi 
and ra reception in the iiltra-hi^ frequency band 230-870 Mc/s. Power supply arrange- 
ments permit operation from any standard AC mains supply or from 12Y DC and the 
receiver is suitable for use over the temperature range 0-50 C. A matching panoramic 
display imit is available when visual signal analysis is a requirement. 

Advanced circuit techniques are employed throughout, performance is of a very hi^ 
standard and the design will be found eminently suited to laboratory use especially in 
the UHF television field. Other applications include normal communications work, 
interference checking and noise measxirement . Field use is facilitated by the ability 
to power the receiver from low voltage DC supplies. 

Two separate RF heads with trough-line circuits are used to cover the complete 
tuning range which includes the whole of Bands IV and V. IF bandvddths of 1 i-Ic/s and 
6 Uc/s can be selected for AJ.I reception and 1 Mc/s only for IM. Provision is made for 
direct connection to the IP channel (56.5 Mc/s) so that external converters can be 
introduced to either extend the existing tuning range or to provide simultaneous 
reception on a pre-selected channel. 

A low impedance IF output is provided for driving ancillary equipment including the 
IF Converter Type 939 which. can be used to feed the Model EP17R Panoramic Display Unit 
so increasing still further the versatility of the receiver in the test instrument 
field. Separate video outputs are available from the AM and FI,! channels, circuit 
arrangements being such that both outputs can be used simultaneously if so desired. 

On the audio side, a built-in monitor speaker is fitted for convenience in rack- 
mounted installations and outputs are available for external loudspeaker, telephones 
and remote lines. The latter output is restricted to permit direct connection to GPO 
lines and has a separate level control. Frequency response is good and the receiver 
can be used quite satisfactorily for hi^ quality monitoring of television sound 
transmissions. 

Other standard featxures include a built-in crystal calibrator providing modulated 
marker signals at 50 Kc/s intervals and a clearly scaled meter for carrier level 
measurement or t^^ning purposes. The panel controls include:- Tuning (flywheel-loaded 
gear-drive with a ratio of approximately 100:1), Range Switch, combined Selectivity/ 
Mode Switch, independent RF, IF and AF Gains, combined Moter/Supply Switch, Man\ial/AGC 
Switch, AGO Time - Short/Long, Calibrator Switch, Calibration Re-set Adjuster, Monitor 
Speaker Switch. Tiie telephone socket is on the panel and pre-set Line Level and Meter 
Zero controls at the rear. 

The modem styling, convenient compact dimensions and rigid li^t-weight construc- 
tion employing printed wiring techniques are in keeping with modem trends while the 
ease of conversion to rack-mounting allows great flexibility in installation. The 
layout has been arranged for ease of access and hi^ grade materials are used throu^- 
out to ensure optimum reliability. 
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TRANSISTOR TYPi: CHAilGES 

TR28 was 0C81D and TR50 0C81 on all early versions of the 990S Receiver. 
Texas 2S512 may be fitted in lieu of Fairchild Clll in TR15 position. 
GM290A & GM378A may be fitted in lieu of GI1290 and GM378. 



AMEinaiE.TT RECORD 



Amend. No. 


Incorporated by 


Date 


1 


EDDYSTOiJS 


ON ISSUE 


2 


EDDYSTONE 


OH ISSUE 


3 


EDDYSTOIvi: 


OK ISSUE 


4 


EDDYSTOIJS 


OH ISSUE 


5 


EDDYSTOinS 


ON ISSUE 


6 


EDDYSTOIS 


Oi: ISSUE 


7 


EDDYSTONE 


ON ISSUE 


8 






9 






10 







Amend. No. 


Incorporated by 


Date 


11 






12 






13 






14 






15 






16 






17 






18 






19 






20 







Eddystone Radio Limited reserve the ri^t to amend this publication. Amendment Sheets 
will be incorporated where necessary at date of issue. 



- 2 - 












TEC HNICAL DATA 



GENiill^ 

Freauuncv Coverage . 

230-870 Mc/s in two switched ranges. Range 1 * 470-870 Mc/s. Range 2 * 230-510 Mc/s. 
Intermodiate Frequency . 

36.5 Mo/s. Fixed bandwidth for Pii'i reception, selectable bandwidths for AM. 



Semiconductor Complement . 



Ref 


( 

Type 


Manufacturer 


Circuit Function 


TRl 


AP186 


Kullard 


RF Amplifier. 1 Low-freq. 


TR2 


AF186 


Lfullard 


Self-oscillating Mixer, j RP Unit. 


TR3 


AF186 


Mullard 


liP Amplifier. i High-freq. 


TR4 


AF186 


Hullard 


Self-oscillating liixer. ) RF Unit. 


TR5 


GM 29 O 


Texas 


IP Pre-amplifior. (IF Input) 


TR6 


GL ^290 


Texas 


IF Pre-amplifier. (Low-freq.) 


TR7 


GI.I 29 O 


Texas 


IF Pre-amplifier. (Hi^-freq.) 


TH8 


GM378 


Texas 


I? Amplifier. 


TR9 


GM378 


Texas 


IF Amplifier. 


TRIO 


GM378 


Texas 


IP Amplifier. 


THll 


GM37Q 


Texas 


IF Amplifier. 


TR12 


GM378 


Texas 


IF Amplifier. 


TRl 3 


Clll 


Fairchild 


IF Amplifier. 


TR14 


GIJ378 


Texas 


*lst AM Video Amplifier. 


TRl 5 




Texas 


2nd Aii Video Amplifier. 


TUI 6 


GII 29 O 


Texas 


Emitter Follower 1. (EM Branch Isolator) 


TRI 6 A 


GiI290 


Texas 


Emitter Follower 2. (IP Output) 


TRI 7 




MullEird 


RF AGC Amplifier. 


THIS 




Ivhillard 


IF AGC Amplifier. 


TRI 9 


GH378 




FM Limitc-r Driver Stage. 


TR20 


GM378 


Texas 


1st Eli Limiter. 


TR21 


GM378 


Texas 


2nd FT'I Limiter. 


TR22 


GII578 




♦1st PH Video Amplifier. 


TR23 


GM378 




2nd FW Video Amplifier. 


TR24 


GfiTseo 


1 -tullard 


AF Amplifier. ) Channel. 


TR25 


0C72 


Mullard 


AP Output Amplifier. 7 unannex. 


TR26 


GETSeO 


I^llard 


AF Amplifier. 1 


TR27 


ACI 27 


Mullard 


AF Amplifier. j 


TR28 


AC12B 


Mullard 


AF Driver. J 30 Channel. 


TR29 


ACI 27 


Irfullard 


L Complementary J 


TR30 


AC128 


Mullard 


^ AF Output. 7 


TR31 


GM 29 O 


Texas 


Calibration Osc. (50 Mo/s). 


TR 52 


GET880 


Mullard 


Tone Osc. /Modulator. j 


D1 

D2 


0A47 

OA47 

OA47 


Mullard 

Mullard 

loullard 


AM Detector. jum. _ 

RP AGC Rectifier. *^Qse stages 

also serve as 
IP AGC Rectifier. low- level AP 


D4/5 


2xOA79 


Mullard 


PIJ Discriminator. 

lOV Supply Regulator. Amplifiers. 


D6 


0AZ228 


Mullard 


D7 


OAZ 230 


Mullard 


12V Supply Regulator. 


D8 




G.E. C. 


Supply Rectifier. 


D9 




Lucas 


Reverse Polarity Protection. 

1 > 



1 
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Input and Output Imppriftnftgg. 



Aerial Input 
IP Input 
IF Output 
Video Outputs 
Audio Outputs 



750 unbalanced (BNC) . 
Low impedance fBNC). 
Low impedance (HTC). 
10000 (Bi7C). 
Loudspeaker * 30, 

♦Lines t 6000. 

Headset j Low Z. 



♦Lino output can be balanced or unbalanced 
to suit installation requirements. 



Power Supply . 

Single-phase AC mains IOO/13OV and 200/ 
260V (40-60 o/s) or 12V DC. 

Consumption . 

AC . . 12VA. (constant current drain). 

DC . . 265mA quiescent. 

365mA at 500raW output. 



TOIC^_PiiRFOntlAHCE FIGUHiiS 

This data should not be interpreted as a test specification. 



Hoisc Factor . 

Range 1 10 - l6dB. 

Range 2 8 - 12dB. 

Spurious Responses . 

All responses (including images) are at 
least 50dB down. 

IF Bandwidth . (*) 

Two separate IF filters are fitted which 
provide bandwidths of 6 j.c/s and 1 Hc/s. 

Selectivity switching is performed by the 
MODE SWITCH which provides bandwidths of 
6 Iiic/s and 1 Hc/s for Ali reception and 
1 Kc/s only for FI-I. 

Deviation Acceptance . 

The discriminator will accept deviations 
of up to 250 kc/s. 

Calibration Accuracy . 

Within Ifo, Crystal controlled markers are 
available at 50 ~c/s intervals on both 
ranges. 

Frequency Stability . 

Better than 1 part in 10^ per °C change in 
ambient temperatiire. 

AQC Characteristic . 

The audio output level does not change by 
more than 15dB for an increase in input 
level of 70dB above lOjiV. 

(*) Refer to Amendment on Page 32, 



Audio Output . 

The loudspeaker output provides 500mW 
at lO/ distortion. 

Line output is restricted to a loaximum of 
lOniW. 

Audio Response . 

Level within 6dB from 2CC c/s to 10 kc/s. 
IF Output . 

An output of the order 50mV is available 
from the 36.5 Iic/s IF Amplifier. This is 
suitable for driving the EP17R Panoramic 
Display Unit via an IF Convertor Type 939. 

Video Output . 

Output from either the AM or FII video 
channels is of the order 2.5V p-p into a 
lOOOn load. 

Video Response . (Al-i) 

Within 6dB from 20 c/s to 5 Mc/s. (Taken 
with extomal loading of 250pF). 

Video Response . (R4) 

Within 6dB from 20 c/s to 250 kc/s. (With 
external loading of 550pF) . 

IF Convertor Type 959 . 

Output at 5*2 ^^c/s is substantially the 
same as the input drive from the 99OS 
receiver. The convertor is crystal- 
controlled and has a fixed bandwidth of 
1 megacycle. 
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CIRCUIT DESCRIPTION 

Th 0 RF Section . 

This portion of the receiver can be most conveniently considered in conjunction vfith 
the associated IF Pre-amplifiers since certain svdtching functions etc. are common to 
both. 

The RF Section proper comprises two separate tuning tinits with separate aerial input 
sockets. One unit covers the band 470-870 Mc/s (Range l) sind is referred to as the 
"high-freq. unit." The other covers 250-510 Kc/s (Range 2) and is referred to as the 
"low-freq. unit." 

Both RF units employ self-oscillating mixers (TTc2 <x TR4) and grounded-base RF Amp- 
lifiers (TRI a. TR5), using AF186 transistors in each stage. Capacity-tuned -^wave 
trough-line circuits are used with bandpass coupling between the RF and tlixer. The 
aerial input is tapped dovm the aerial circuit to provide correct matching and good 
image protection. Bandwidth is of the order 6 Hc/s on Range 1, aind 4»5 - 5 Ilc/s on 
Range 2, The oscillator tracks on the high side on both ranges. 

Mechanical stability is of a high order due to the type of construction employed. 
This takes the form of a dra^m l6-gauge steel box having steel partitions to form the 
trough-line circuits. A rigid steel cover plate together with a copper gasket and 
rubber pressure pad ensure that screening is complete, so maintaining stray oscillator 
leakage at a minimum. All connections to and from the units are made with feed-throxi^ 
capacitors, special "Piltercons" being used in certain positions. 

IF output (56.5 Ke/s) is selected by L17 (hi^-freq. unit) and L? (low-freq. unit). 
The outputs are fed separately via coaxial leads to the emitters of two grounded-beise 
amplifiers TR6 is TR7. These stages employ GM290 transistors and serve the dual purpose 
of IP Pre-amplifier and Combiner for the two IF outputs. The combining action is 
achieved by working the collectors of both transistors into a common load (Tl) which 
feeds the main IF channel. 

TR5 (ancther GM29O) also feeds into Tl and permits connection of external converters 
to the 36.5 Mc/s IF channel. Input to this stage is at low impedance to a B1<C socket. 

itange svdtching is effected by the double-pole toggle switch SI, one section of 
which (SIA) transfers the +10V supply line to the appropriate unit and simultaneously 
to the corresponding IF Pro-amplifier. Two indicator lamps conveniently located behind 
the scale plate are fed from the same switching to show clearly which range is in use 
at any given time. The +10V supply is permanently connected to TR5* 

The other section of the RANGE S'-ITCH (SlB) connects the base of the appropriate P-F 
Amplifier to the RF section of the I.iANUAL/AGC SWITCH S5B. The base potential of TRI or 
TR3 is then controlled either by the sotting of the iiANUAL RF GAIN CONTROL, or, when 
using AGC, by the voltage across R75» AGO is not applied to the Mixer Stages or the 
IF Pre-amplifiers. 



Crystal Calibrator . 

The crystal-controlled calibration oscillator (TR31 1 GM290) and its essociated 
Tone Oscillator/Modulator (TR32 1 GET08O) provide crystal ohcck-points at 50 Mc/s 
intervals throu^out the tuning range of the receiver. Injection to the high-freq unit 
is by stray pick-up only but in the case of the low-freq xaiit a email injection probe 
is fitted (adjacent to L2;. 

The Calibrator is brought into operation by means of S8 which completes the +10V 
supply to both TR5I and TR32. Correction for scale errors is carried out mechanically 
with an adjustor which provides limited lateral movement of the cursor independently 
of the TDlflNG COOTROL. 
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?3ain IF Channel. 



Output from the IF Pre-amplifier transformer T1 is taken at low in^jedance to one 
section (S2A) of the combined SiiL2CTIVIl'y/H0DE SWITCH. S2 selects the required band- 
width by introducing one of two L-C filters. These have bandwidths of 6 Mc/s and 
1 Mc/s and govern to a very large extent the overall selectivity of the receiver. 
Either bandmdth can be used for AM reception, but at HI bandwidth is limited to 1 Mc/s 
only. The three positions of S2 are marked 6 Mc/s - 1 Mc/s - JM, the first tv/o being 
for AM reception. 

S2B selects the output c'-i of the appropriate filter and the switching is arranged 
such that the input and 0Vvt;:i.t of the 6 Hc/s filter are groimded when using the 1 Mc/s 
positions. Gain equalisation when switching from one filter to the other is effected 
by resistive loading in the form of n26 and R27 on the 6 Mc/s filter. 

Output from the selected filter is passed to the first of six cascaded amplifiers 
operating at the intenaediate frequency of 36.5 Mc/s. These stages (TR8-TR15) form the 
main IF strip of the receiver, the final stage feeding the AM Detector Dl, the emitter 
follower TR16A (which provides a low-impedance pre-detector output at 56.5 Mc/s) and 
two separate AGC Rectifiers (D2 and D3)* Drive for the FI'S Channel is derived from the 
penultimate stage TR12. It should be noted that the final transistor is an n-p-n type 
(Clll) whereas all other stages employ p-n-p transistors type GIit578* 

Gain control is effected in the first and second stages (TR0 & TR9). The controlling 
voltage is actually applied only to the base of TR8 (via R28) but control is extended 
to TR9 by virtue of its base return being connected to the emitter of TR6. The second 
stage exercises greatest control of the overall gain. R28 is returned either to the 
J-iAinJAL IF GAIN CONTROL or to R79 when using AGC. 

Interstage coupling in the main IP Amplifier takes the form of single-tuned trans- 
formers with low impedance secondaries. Adjustable cores are employed for tuning on 
the first three transformers (T2, T3 & T4), while T5, T6 and T7 are wound on ferrite 
cores and are broadly tuned to the intemediato frequency. 

AM Detector and Video Amplifier . 

The AH Detector (Dl t OA47) employs a series circxdt having a bandwidth in excess of 
5 Mc/s. Output is tapped dovm the diode load (R54/R55) to improve both the response 
and dynamic range of the following video stage. An IP filter network comprising L60, 
L6l, R58, Clll and C115 is included in the circuit. 

TR14 serves the dual purpose of audio amplifier and emitter follower to feed the 
main video amplifier. Audio output at the collector of TRI4 is fed via a low pass 
filter to the 1 Mo/s and 6 l^c/s positions of the SELECTITITY/MODE SWITCH section S2D. 
The DC component across the collector load (R60) is utilised for metering (see later). 

The video response is maintained at the emitter of TRI4 which is direct-coupled to 
the base of TRI5 (GM290). Low frequency response in this stage is effectively boosted 
by applying considerable high frequency attenuation in the form of CII4 and C118. 0117 
and C120 provide decoupling of the emitter circuit. Pinal tailoring of the responso is 
achieved by L63 which is peaked in the vicinity of 6 Mc/s. 

HI Channel Eind Video Amplifier . 

Drive for the HI Channel is taken from a link winding on T6 to TEI6 (GM378) which 
functions as an emitter follower to isolate the two signal channels. 

Low impedance output is taken from TRI6 to the first stage in the PM strip (TR19 « 
GM378). This operates as a Limiter Driver Stage sind is followed by a pair of cascaded 
limiters (TR20/21) using GM578 transistors. Double- tuned transformers are used on tho 
FM Channel (T8-TIO) with stabilising feedback applied across each of the last two 
stages. Stopper resistors are included in the collector leads to prevent collector 
bottoming. 
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The Disoriciinator uses a pair pf OA79 diodes (D4/5) i^^ ^ conventional Foster-Seeley 
circuit, component values etc. being chosen to preserve tho overall response up to 
250 kc/s. 

Output from the Discriminator is AC coupled via CI 70 to TU22 (GIJ376) which functions 
in the same manner as TlilA on the bii Channel, i.e. video drive is taken from the 
emitter and audio from the collector (to Rv; position of S2D). AC coupling is used to 
avoid upsetting the bias conditions at the base of TR22. This latter stage drives the 
base of TR23 (Gl.^378) to provide video output as on the AI-I Channel. C175 prevents 
parasitic oscillation in the TR25 circuit. 

The +10V supply line is removed from TR 19 , TR20 and TR21 when S2 is set in the AH 
positions but the action of S2 (c) can bo overridden by a separate switch (S9) when 
simultaneous operation of both video outputs is required. 

RF and IF Gain Control . 

Separate manual gain controls and AGO circuits are provided f or the RF and IF 
Stages. The desired node of operation is selected by tho liAlfUAL/AGC SWITCH S3 which 
routes the base returns of the RF avid IP transistors to the appropriate part of the 
circuit. 

In the case of man ua l operation, the bases are returned to two stepped controls 
(switches) which take the form of potential dividers across the lOV supply. Resistor 
values have been chosen so that the controls will serve as attenuators, each step 
corresponding to roughly 3dB in the case of the RF GAIN and 6dB on the IP GAIN. 

When using AGC, the RF and IP GAINS are switched out of circuit and become totally 
inoperative. The AGC system comprises two separate AGC Rectifiers (D2 & D3) with 
associated DC Amplifiers TRI 7 and TR18 (2 x ACY21). The two diodes ore fed from the 
final IF Amplifier (TRI 3 ) via CIO 5 and C134» values being chosen so that drive to the 
IF AGC diode is greater than to the PiF diode. This tends to give greater control of 
the IP Stages and helps preserve optirciud signal/noise performance when using AGC. 

Initial operating conditions in the two DC Amplifiers are set by HV5 and RV6 which 
are adjusted to give the same voltages across R73 ^79 in the absence of a signal 
that exist 7/hcn the two manual controls are at maximma gain setting (posn. 9)* On 
receipt of a signal, the current through R75 a^d R79 decreases so that the gain control 
linos move towards the +10V supply line so reducing tho gain of the iJF and IP transis- 
tors. Tho normal AGC time constant can be lungthonod when required by closing S4 to 
introduce ClOl on tho IF AGC line. 



Meter Circuit . 

A sensitive microarametor is included in the circuit for relative carrier level 
measurement and also serves as a tuning indicator. The meter is switched to operate 
from either the main IF Channel or from the Discriroinator as required by the mode of 
operation. Switching is porfomod by S7A/B. 

The meter is a centre-zero instrument and when operating as a tuning indicator on FK 
is connected directly across the Discri’.lnator load through an isolating resistor (R99) 
which prevents damping of the outpvit. 

On AM, the meter can operate from either the IF AGC line or the collector of TRI 4 
depending on whether logarithmic or linear m-.-ter scaling is required. Separate meter 
zero controls (RVl & RV2) are provided for these two positions so that the meter needle 
can be biased electrically to a normal left-hand zero against tho standing potential 
across R79 or R 6 O. These adjustments are made under no-signal conditions. The meter 
is scaled in arbitrary divisions 0-10. 
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The Audio Section. 



Audio output from tho two audio amplifiers (TR14 ^d TR22) following the AIJ Detector 
^d FM Discriminator is routed by S2C to separate gain controls which feed the two 
independent audio channels. These are the low-lovel and high-level channels respect- 
ively and both are usable sinultaneously with the selected mode. 



Low-level Audio Channel . 

TR24 (GET 88 O) and TR25 (OC 72 ) form a low-level audio amplifier for connection to 
oOOn line circuits. The gain control on this channel is pre-set and is located at the 
rear of the set. The output transformer (Til) has a centre-tapped secondary which is 
electrostatically screened from the primary winding. !!aximun output is limited to 
lOmW. 

High-level Audio Channel . 

This portion of the receiver umploys a total of five transistors (TH26-TH30). 
Outputs are provided for a low-levol built-in monitor speaker^ an external loudspeaker 
and low-impedance telephones. The monitor speaker can be switched off by means of SIO 
and the external speaker is cut automatically on insertion of tho telephone plug into 
«JKX • 

The output stage on this channel employs a pair of complementary transistors (PNP- 
1-IPN) and provides a maximum output of SOOmff at tho external JO terminals. 

Unlike the other stages in tho receiver, TR26-TFtJ0 operate from a +12V supply line. 
Power Supply . 

This part of the receiver is of conventional design and allows operation from any 
standard AC supply or from 12V DC. 

In the case of AC working, a full-wave low-voltage bridge rectifier (D 8 J MI 6 OT) is 
fed from the low voltage secondary winding (l4V) on TI 3 . Tappings are provided on tho 
split priiaary windings to allov/ adjxxstment for tho local mains voltage. Zener diode 
D7 (OAZ 230 ) regulates the output from the rectifier at 12V to feed the hi^-lovel audio 
stages and the lOV zener diode- D6 (0AZ228) which supplies all other stages in the 
receiver. 

For DC working, the shorting plug (PLl) is removed from SKT7 to isolate tho 12V 
zener diode and the AC transformer. Connection of the external 12V supply is then by 
PL2, the lOV line being regulated in tho normal manner by the 0AZ228. 

A silicon diode (D9 « DDOO 6 ) is wired directly across the 12V input and serves as 
protection device in the event of tho supply being oonnocted with reversed polarity. 
In this event, D9 conducts in a forwsird direction and draws a current vdiioh exceeds 
the rating of FSl. 

FSl fuses the negative 12V supply line and is wired to bo in circuit for both DC and 
AC working. On AC, an additional fuse (FS2) is included in tho live line to the power 
transformer primary. Switching is by SILA and SUB which interrupt both tho \Ci and DC 
circuits in the "off" position. Sll is ganged to the S9/ITCH S 7 . 



CIRCUIT CORRECTIOtJS 



The following changes should be made on the circuit di n^ am at the rear. 



R 7 I & R77 to read VA1097 
RI 23 to read 2.7K 
RI 50 to read VAIO 66 S 



C180 to read O.OOl^F 
PC1-PC9 to read O.OOlSpP 
Delete RI 98 
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MECHANICAL COHSTRUCTIOK 



General . 

The 990 s receiver in its standard form is suitable for bench-mountin<j only. Rec- 
eivers are available for rack-mountini' and are designated Model 990S/RM. Dimensions 
and fixing are arranged to suit standard 19~inch Post Office racking. Conversion kits 
can be supplied to allov/ modification of standard receivers already in service. A 
shock-absorbent mounting is also available if required. 

Dimensions. 



t9 4B3CMS. 



leV 426 CMS. 
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i 
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sW 

14 6 
CMS. 



ffeit.'ht . 

Bench-mounting version 
Rack-mounting version 



2lf lb. ( 9.87 kg.). 
22t lb. ( 10.1 kg.). 



Internal Layout . 

All parts of the circuit vdth the exception of the power supply and the two RP Units 
are carried on printed boards of which there are ten in all. The Power Supply is built 
on a small metal sub-chassis and is located at the rear of the set adjacent to the 
platform which carries the two RP Units at the ri{^t-hand side. The Units are pro- 
tected by a lii^twei^t cover which affords screening and also prevents dust ingress to 
tlie drive mechanism. The cover can be removed quite easily if access to the Units 
should prove necessary. 

Five of the ten printed boards are visible immediately on removal of the receiver 
cabinet. These arei- 

1. The IF Amplifier (TR8-21, excluding TRI 6 « TRI 6 A). 

2. The Low-level Audio Amplifier (Til24/25)* 

3 . The High-level Audio Amplifier (TR26-30). 

4 . The PI.. Video Amplifier (TR22/25). 

5 . The 50 Mo/s Crystal Calibrator (TR51/32). 

Three of the other boards are housed in the large screening box near the panel and 
adjacent to the cover over the IlP Section. This box is referred to as the *’P.:.lter Box" 
and the three boards arc as followss- 

6 . IP Pre-amplifier (TR5-7). 

7 . 6 Mc/s Filter. 

6 . 1 i.Io/s Filter. 

The two remaining boards carry the circuitry associated with TRI 6 a Titl 6 A and are 
located in small screening cans mounted on the IP Amplifier board. 

9 . Emitter Follower 1 : Isolator (TRI 6 ). 10. Emitter Follower 2 t IF O/P (TI’J. 6 ;.). 
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Paiiel. 



The front panel is a lightwei^rtraliuniniunj' casting 'and contributes great mechanical 
strength to the receiver as a whole. Chronium-plated handles are fitted for con- 
venience in handling the receiver and these also allow it to be placed "face-down" 
without damage to the panel controls when removing the cabinet. 



Cabinet . 

This is fabricated from light-gauge sheet steel and aff'^rds adequate protection for 
the receiver regardless of the manner in which it is mounted. Fixing points arc pro- 
vided in the form of hetnk bushes for attachment of rack-noimting brackets, rubber feet 
and shock-absorbent mountings. 



Dial an d D rive Assembly . 

The tuning control drives a spring-loaded split-gear system having a reduction ratio 
of approximately IOOjI. The drive is flyv/hoel-loaded, substantially free from backlash 
and ensures a consistently high degree of re-sotting accuracy when use is made of the 
logging scales provided. Tuning scales are over nine-inches long and are calibrated 
directly in frequency. A cursor adjuster allows correction for scale errors. 



External Wiring . 

All external connections (with the exception of the telephone output) are made to 
sockets and tenainals at the rear of the set. The telephone output is brought out on 
the panel and accepts a standard Poet Office jack plug. 



I N S T A I. L T I 0 K 
Gaj^HAL 

Accessories . 

All receivers arc supplied complete with six standard BNC coaxial connectors, a 12V 
DC supply connector (ready-\7irod vath shorting strap as per PLl on circuit diagram) and 
a mains connector with six-feet of three-core PVC lead. Spare fuses (lA and 500mA) are 
retained in clips on the right-hand end plate. 

The following accessories and associated equipment are available for use with the 
990S receiver:- 

1. Rack-mounting conversion kit. (Comprises two rack-mounting brackets i 709JP and 
four 21.-4 X ■§" fixing screws : 40A-246) . 

2. Sot of four rubber mounting feet t 71J2P. (For use when converting Model 990S/^1 to 

bench- , 

J. Shcck-aosorbent mounting i LP2817. (Complete assembly for attachment to either 
voTf-icn of the reoeivei'). 

4. Cabinet Ic/.'.dsp.iaker : Cat. No. 955* 

5. Plinth Icuei'pefikor unit s Cat. No. 906. 

6. IF Converter T^'pe 959 (959/l for rack installation). 

7. Panoramic Display Unit Model EPI7 H (E^ITE/rm for rack installation). 

8. Low-impedance telephones i Cat. No. IB25HE4 LP5242 

Orders and enquiries relating to accessories for the 99OS receiver should be sent to 
the "Sales & Service Dept." at our usual address. 
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Converting a stanaard 9905 receiver to rack-mountinc * 

This is a simple operation taking only a few minutes to complete. A, screwdriver is 

the only tool retiuired. 

1. Remove rubber mounting feet and store (with screws) for possible future uso. 

2. Attach rack-mounting brackets to loading edges of cabinet using the four screws 
supplied with the kit. 

Fitting shock-absorbent movmtings to the 990S receiver . 

1. Place the receiver upside down and remove the rubber mounting feet. Store for poss- 
ible future use. 

2. Take the large neoprene washers and place these over the fixing holes in the under- 
side of the cabinet (stepped face uppermost). 

5. Lower the channel-shaped mounting brackets onto the washers, keeping the fixing 
flange towards the outside of the receiver and at the same time making sure that the 
step on the washers locates with the holes in the brackets. 

4. Place the smaller neoprene washers on the inside of the channel and pass the 2BA 
screws with brass washers through both neoprene washers. 

5 . Locate screws in hank-bushes in cabinet and tighten. 

6. Fix channel mounting brackets to bench top with suitable screws. Take care to bond 
the brackets to the bench top if this is of metal construction. 

Panoramic Display Installation Type £PR29 . 

The 990 s receiver can be supplied as a panoramic display installation which com- 
prises the following items and is designated Model EPR29 (EPR29/RM rack mounting). 

1 . 990 s receiver (or 990S/RIO* 

2. EPI 7 R Panoramic Display Unit (or EPI 7 R/RH). 

5 . 939 IF Converter (or 959/l)» (36.5 Mc/s in, 5*2 hc/s out) 

4 . Loudspeaker Unit (bench-mounted version only). 

5 . Pair of tie-bars for bench-mounted installation. 

6 . Associated cabling and connectors. 

Assembly of EPR29 Panoramic Display Installation . 

1. Invert receiver and remove the four rubber feet (if fitted). Attach loudspeaker 

unit to underside of receiver using the four screws provided. Do not use the screws 

which previously held the rubber feet. 

2. Connect the loudspeaker lead to the 3^ terminals at the rear of the receiver. 

3 . Place receiver in a face-down position and remove the four cabinet retaining screws. 
Fit the two tie-bars to the receiver, omitting at this stage the top retaining screw 
on the left-hand bar (adjacent to aerial input sockets). Pit spacing r/asher on the 
bottom left-hand sert.-w. Set recuiver down resting on its plinth speaker unit. 

4 . Remove the fox’r cabinet retaining screws from the EPITR Display Unit and place it on 
top of the receiver. Re-fit three of the screws through the tie-bars (spacing v/aeh- 
er on top left-hand screw). Omit screw in lower left-hand comer. 

5 . Slacken the two screws in the left-hand tie bar and slide the 939 IF Convertor 

mounting bracket between the tie-bar and the rear of the main units so that the two 
holes in the bracket coincide with the two centre fixing holes in the bar. Fit the 
two screws omitted in operations ( 3 ) and ( 4 ) above. Tighten all screws securely. 

6 . Connect the receiver IF Output socket to the Input socket on the 939 Converter and 
the IF Output socket on the IF Converter to the Input socket on the Display Unit, 
using the leads provided. Plug the 939 IF Converter supply connector into the 12V 
supply socket on the receiver after removing the existing shorting plug. 

7 . Hake all other external connections as for a normal receiver installation as des- 
cribed later in this Section. 
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of EPR?9 /RIi PgjiQrajn ic Display Installfttion . 

Roncve rubber foot from receiver and display unit (if fitted) 

receiver in lower position. 

Attach IF Converter Type 959/1 to rear of cquip«nent. Refer to sheet supplied. 
Lialce connections as per paras ( 6 ) and ( 7 ) for bench-mounted installatiom 



1 . 

2 . 

5. 

4. 



prinaiy side of the power transfomier must be chocked 
Zt ? f ^ If necessary before connecting the receiver to the supply. Tapping points 
ctossis at the rear of the set and are accessible after removing the 
cabinet. The transfonner has two separate 13 OV primaries tapped as follows;- 



Rear of set 



lOV (1) 
0 


ov (2) 
0 


lOOV (5) 
0 


120V (4) 
0 


DISCONNECT FROli 
SUPPLY BEFORE 


10 V°( 6 ) 


ov°(7) 


0 

100 V (8) 


0 

120V (9) 


ADJUSTING TAPS. 



For voltages in the range 200/260V, operate appropriate sections of secondaries in 
J in the range IOO/ 13 OV, operate egual sections of the primaries in 

parallel. Tappings ( 5 ) or ( 4 ) should bo linked to ( 6 ) or ( 7 ) for series working. 

The receiver leaves the factory with tannings set for 240V operation. 



I'.ielns . 

A si^table polarised connootor and three-core mains lead are supplied with the sot. 
lead is colour-coded as follows:- RED : LIVE, BL\CK : IMTTRAL, GREEN : EAliTE. 
One end of the lead is left free so that the user can fit a plug of a type suitable for 
connection to the local supply. 

T^on operating from AC mains, it is important to chock that a shorting pli;g is in 
position at the 12V DC supply socket. Its purpose is to complete the 12V roguiatod 
positive line to the appropriate receiver circuits. The plug should be wired as PLl on 
the circuit diagram at the rear of the Llanual. 

12V DC Operation . 

If an extended period of operation from 12V DC is envisaged, the existing shorting 
plug (which is unod in mains operation to complete the 12V supply line) can be re-wirod 
as shown at PL2 on the circuit diagram. On the other hand, where 12V working is for 
emergency operation in the event of mains failure, an additional plug should be ob- 
tained to facilitate rapid changeover. The plug is a three-way polarised female 
connector Bulgin Type No. P430. 

Ancillary Supply . 

The 12V DC supply at SKT 7 is available for connection to external units when the 
receiver is operating from AC mains supplies, fdaximum current drain is 55mA. 

Note that the negative lead from tho external unit must be connected to the earth 
terminal and not to SKT7, otherwise FSl and SllA will be short-circuited if an earth 
return exists between the receiver and tho ancillary unit. 
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Aerial. 



Input impedance on toth ranges is 75f^ unbalanced with BNC connectors* For optimum 
performance, separate aerials should be used for each range, this effecting consider- 
able simplification in the design of the aerials and also avoiding the need for 
changing over a single aerial when switching from one range to the other* This is 
especially important in the case of a rack-mounted Installation where access to the 
rear of the rack may be difficult* 

Aerials for use with the Model 990S are net supplied by Eddystonc Radio Ltd* 

IF Input * 

BRC coaxial socket accepting low-impcdanco line from external convertor giving 56*5 
Mc/s IF output. Supply for the convertor can be taken from the 12V DC connector at the 
rear, up to 35niA of current being available when required, tlaximuro current drain is 
limited to 25mA if simultaneous operation with the IP Converter Typo 939 is required. 

IF Output . 

Low impedance 36*5 I‘c/s output to BITC socket. Bandwidth can be either 6 Mc/s or 
1 Mc/s and is selected by the combined SIjLECTI'v’ITY/j -' 01)11 ST TTCK on the panel of the 
receiver. IP output is availablo at 1 i.Io/s bandwidth with the switch at "FT.I." 

This output can be used to drive the IP Convertor Type 939 which converts the 56*5 
Mc/s output to 5*2 Mc/s to suit the EP17R Panoramic Display Unit. Maximum band\7idth 
through the converter is 1 Mc/s and is not affected by tho roceiver solectivity 
switching. 

Video Outputs . 

Separate video outputs are available from tho Ali and KJ intormodiate frequency 
channels. Both outputs aro suitable for termination in 10000 loads, connection being 
made to BNC sockets at the roar of tho set. External load lengths should bo kept to a 
minimum to presojrve tho hi^ frequency response. Small DC voltages aro present at both 
outputs (of the order 3-6 volts). 

Both video outputs can be used simultaneously when the SELECTIVITY/MODE S^TCH is 
set to "FM." Simultaneous operation is possible on only when the COMBIKING SWITCH 
at the rear is set to "SIMULTANEOUS AIl/pi.." 

External Loudspeaker . 

Two terminals aro provided for conneotion of an external leudspeakor. The output is 
marked "30" and suitable speakers are available in the Eddystone range* Full details 
arc available on request* 

Line Output . 

This output is marked "6000" and provides a maximum of lOmW for connection to remote 
lines. The centre-tap (CT) can bo loft floating or alternatively earthed to provide a 
balanced output. The secondary winding. is electrostatically screened from the primary. 

Telephones . 

The telephone output is suitable for use with low-impedance type headsets. Circuit 
arrangements provide for muting of the external loudspeaker on insertion of tho tele- 
phone pl^Jg. The internal speaker can be cut by means of a panel svatch. 

Earth Terminal . 

Bond to frame of rack when receiver is installed as a rack-mounted equipment. 
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OPERATION 

COHTROL__mCTIOiIS 

Tuning . 

This control is conveniently located at the right-hand side of the receiver and 
operates the tuning capacitors in both EP units through a precision gear drive having a 
ratio of the order 100:1. 

Logging scales are provided on the skirt of the control knob and at the foot of the 
nmn tuni^ dial. Calibration on the latter runs from 0-5000 with index marks at 100- 
division intervals. Sub-division betiiveen the main scale markings is by use of the 
scale on the control knob which runs from 0-100. All markings arc arbitrary. 

Range Switch . 

Changeover from one rai^ge vo the other is by meaiis of a toggle switch which com- 
pletes the lOV supply to tho appropriate Tuner and Pre-amplifier and also illuminates 
the correct range indicator lamp on the tuning scale. 

Separate aerial input oockets are provided for use on each of the two ranges and 
care must be taken when using a single aerial only, to change over the aeri£a connector 
at the rear of the set. The sockets are oloarly marked with both the range number and 
the frequencies covered. 

Selectivity/Node Sv/itch . 

This control has three positions and is marked "6 Mc/s - 1 LIc/s - Flu", tho first two 
positions being for Al,l reception only. 

Functions performed by this svdtch aro (l) selection of the appropriate IP bandwidth 
(2) application of the +10V supply to tho III stages when switched to F!.i and (3) routing 
of audio from the selected channel to the audio section of the receiver. 

Simultaneous operation of tho Ala and 1^1 video channels is immediately available 
with the switch at "FLI", but in the ”6 Mc/s" and "1 Mc/s" settings only when the VIDEO 
CCiKBINinG SWITCH at the rear of the set is moved to "SHIULTANEOUS m/Fi-l." 

RF and IF Gains . 

Both these controls take tho form of attenuators, oach having ton positions marked 
O-9. On the RF control each stop corresponds to roughly 3dB and on the IF control 
to 6dB. Both gain controls arc inoporative with tho HANUAL/AGC SWITCH set to the 
*'AGC" position. 

AF Gain Control . 

Controls tho level of audio on the high-level output feeding tho telephones and the 
internal and external loudspeakers. Adjustment of this control does not significantly 
affect the output at the 6000 terminals. 

6000 Line Level . 

Provides independent adjustment of the audio level at the 6000 line output.. The 
control is pre-set and is located at the back of tho receiver. Interaction with the AF 
GAIN on the high-level channel is negligible. 

tlanual/AGC Svatch . 

Provides for manual or automatic control of the gain in the itF and IJ' stages of the 
receiver. The manual gain controls are totally inoporative when the switch is at "ACC.” 
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AGC Time Constant Switch. 



Can be set for "LOIIG" or "SHORT" time constant. Affects IF AGC line only, HP AGC 
time constant is fixed. 

Supply/Kcter Switch . 

This control combines supply svjitcinng (on both AC and 1X3 operation) with svdtohing 
of the built-in tuning meter. The four positions are marked "SUPPLY OFF" - "li'ILTER LOG" 
- "IffiTER LIH" - "M3TEE RI." 

The supply is completed to the receiver by moving the switch to "METS>1 LOG" and 
remains connected in the other two positions. 

On "JIETEn FI.V', the meter operates as a centre-zero tuning indicator, no manual zero 
adjustment being required. Correct tuning on Fi-i signals is obtained rh^-n the mtter 
needle lies on the red line at the centre of the meter scale. Off- tuning in either 
direction will cause the needle to swing away from centre, returning to centre when 
the carrier lies outside the IF passband. The needle will swing to left or ri^t 
depending on the direction of off-tuning. 

The "LOG" and "LIN" positions of the switch are intended roainly for use on Ali but do 
of course function when the SELSCTIVITY/KOD-S 3V.1TCH is at "Prl." The 1.IANUAL/AGC SV/ITCH 
should be set to "ttANUAL" when using the "Llir' position and to "AGC" for "LOG." 

Separate meter zero controls are provided for "LOG" and "UK" in which positions the 
meter operates with a conventional left-hand zero. 



Monitor Speaker Switch . 

Allows the btiilt-in monitor speaker to be muted when not required. External speaker 
is cut on insertion of telephone plug. 

Calibrator Svdtch . 

Introduces the built-in crystal calibrator when checking the accuracy of the tuning 
scale. Modulated calibration markers are available at 50 ‘’•c/s intervals on both ranges. 

Calibration lie-set Adjuster . 

This is a mechanical adjuster which allows limited lateral movement nf the cursor 
independently of the TU1*ING COlTTaOL. Provides a means of compensating for errors when 
chocking the frequency scales against the built-in crystal calibrator. 



Video Combining Switch . 

This control is located at the rear of the set aiid is for use 7/hon it is iiocess^ 
to operate both video outputs at the same time when using the "6 I.ic/s" and "1 Idc/s" 
settings of the SELECTIVITx/i.ODE SWITCH. The sv/itch positions are marked "INDEPi^KDENT 
Al’l/pri" - "SrULTAirEOUS AIu/FH", the "nO)EF.i3n)ENT sotting being tho one for normal 

operation. Leaving the switch at "SBiULTAl-'iiOUS AI5/FTJ1" when using the roc^-ivor in the 
normal manner gives rise to a slight distortion of the overall IP response when the 
SE' ECTIVITY/ltODE S'^ITCH is in tho "6 ho/s" position. 

Hster Zero Controls . 

These are located at the rear of the receiver and are marked (l) MLTSR ZEliO AM LHI 

and ( 2 ) fcaSTER ZERO Ail LOG. Their function is to set the meter needle to coincide with 

the "0" mark on the arbitrary 0-10 scale. Adjustment should bo made as follows:- 

LOG : Adjust imder no-signal conditions with 1!WTUAL/AGC S^TCH at "AGC." 

LIN ; Adjust under no-signal conditions with MANUiUj/AGC SWITCH at "ilANUAL" and both 

HP and IF GAIKS at maximum setting (9)« 
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TUMIl'IG INSTRUCTIOIIS 



Normal Operation . 

1. Check that all external connections have "been jnadw correctly and that Lho AC or DC 
supply is available as appropriate. 

2. S^tch on the receiver by moving the SUPPLY^'ijriili S'-/ITCH to "IZITEK LOS." An in- 

dication that the supply is completed to the receiver is given by illumination of 
one of the two range indicator lamps at the left-hand end of the scales. The 

meter needle will swing from centre-zero towards the left-hand zero, 

3* Switch to "I.ETEu LIN" and note whether the meter needle is accurately zero'd in 
this and the "UETEIi LOG" positions. If neoesseiry, adjust the LIGTER ZERO CONTROLS 
at the rear as described on page I5. 

4. Select the required range, taking care to ensure that the aerial feeder is connect- 
ed to the correct socket at the rear of the sot. 

5. Set SELECTIVITy/M0D2 S'^HTCH to "1 llc/s" position and the RP/lF GAIN CONTROLS at 
maximum. Adjust the AF GAIi« CONTROL for a convenient output. 

6. Move the CALIBilATOR S\/ITCH to "OK" and tune in the calibration marker at the near- 
est check-point to the reqxiirod frequency. (Check-points are available at 500, 55O, 
600, 650, 700, 750, 800 and 850 Hc/s on Range 1 and at 250, 300, 350, 4OO, 450 and 
500 He/ s on Range 2 ) . 

7. Adjust TUl.IilG CONTROL for maximum deflection on the tuning meter and then switch 
off the Calibrator. (NOTE: For greatest accuracy, this check can be carried out at 
"FI''I" in which case the adjustment is made for centre-zero reading on the meter). 

8. Without disturbing the setting of the TUiTING COITTHOL, adjust the CAL RE-SET CONTROL 
to position the cursor coincident with the correct calibration mark on the tuning 
scalu. 

9. Tune to required frequency. 

10. Select "AI!" or "PH" as required, using the "1 Mo/s" position for reception of an A]i 
signal. The "6 Uc/s" setting is normally for use only when taking a wido-band video 
output on this channel. 

11. Adjust all GAIN CONTROLS as necessary for desired output. Select AGC if required. 
(The AGC circuit is provided mainly for convenience during search tuning when it 
eliminates the need for continual adjustment of the manual controls and prevents 
overload occurring. • In the case of spot frequency working there will be little 
need to use the AGC facility since path disturbances arc likely to be of a minor 
natxire or due to such causes as aircraft flutter etc. Use AGC "LONG" or "SHORT" 
as required. Note that the manual RF/lF GAIN COifTROL settings do not affect the 
performance when switched to "AGC"). 



Operation with EP17R Panoramic Display Unit . 

Reference should be made to the Manual supplied with the Display Unit for instruc- 
tions on initial adjustment etc. (see page 9 onvmrds). On page 11, ignore all refer- 
ences to the 77OR (ilk. II) VHP Receiver and read instead the notes on the EPE25 
Installation since these are applicable also to the EPR29 (990S + EP17R). 

It should be noted that when reading page 12 cf the EPI7R Manual, wie lowest 
display frequency when using the 99OS Receiver with the EP17R, occurs at the left-hand 
end of the trace. This is duo to there being two frequency inversions, one in the 
recoiver itself and the other in the IP Converter Unit which provides ths 5.2 Kc/a 
output to drive the Display Unit. 

Interpolation can be carried out as described for the 770R and 770U receivers, 
provided that external 1 Lc/s and 10 Kc/s harmonic generators are available. 
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;■ A I N T E N A ii C E 

Tho 990s receiv-'ir is suitable for continuous use under arduous operating conditions 
and should require very little in the way of routine maintenance over quite long 
periods of operation. All components with the exception of the semiconductors are 
guaranteed by the llanufactxirer for a period of one year from the date of purchase. The 
seniiconductors are covered by a separate guarantee. 

As with all Eddystone receivers, the 990S can be returned to the ivianufacturor at any 
time should major servicing become necessary. The receiver can be sent direct or via 
one of the many Eddystone Agonts, the latter course often being the most convenient 
since the Agent will usually have a suitable packing caso in which to return it. If 
there is no local Eddystone Agent and it is necessary to send direct, prior arrange- 
ments should be made before despatch. It is most import.mt that the receiver is well 
protected against damage during transit and the reader is referred to the Guarantee 
Card for further information on this point. Alv.’ays quote the Serial No. of the set in 
all communications. 

Spares for user-servicing can bo supplied and helpful advice ’.Till be freely given 
when necessary. Any enquiries relating to service matters should be directed to the 
"Sales and Service Dept." at our usual address. 

The following paragraphs are devoted to minor servicing and will be found useful if 
it becomes necessary to replace fuses, lamps etc. Periodic cleaning of the receiver 
should be carried out as a matter of course, care being taken to avoid displacing any 
components Y.iien cleaning the interior. Full instructions for carrying out re-alignment 
will be found later in this section. 

Lubrication . 

The gear drive and other mechanical arrangements will not normally require attention 
since these are treated with a pomianant lubricant during initial assembly. If however, 
additional lubrication should be thought necossary after the receiver has been in use 
for a prolonged period, this can bo carried out with a lif^t mineral oil suited to the 
temperature conditions under which the equipment is operated. Care should bo taken to 
use only the smallest amount of oil necessary for free and easy moveraont. 

Ronlacin/r a faulty fuse . 

Separate AC and DC fuses are provided for protection of the 990S r--ceiver. Ratings 
are lA : DC and 500m.\ : AC, the fuses being standard l5^’ x cartridge typos. Circuit 
arrangements are such that either fuse could fail when operating from AC mains. On DC, 
only the lA fuse is in circuit and this, in addition to its nonaal function, also 
protects the receiver in the event of the 12V supply being cormocted with reversed 
polarity. Pusehrldors aro located at the rear of the sot and aro imnodiatoly access- 
ible without need for removal of tho cabinet. 

Range- Indicator Lamps . 

These can be changed quite easily after removal of the cabinet. Bulba aro L.E.S. 
type rated at 6V 50mA (Part ITo. 6659?). Holders are retained in sponge rubber mounting 
and can be extracted by pulling gently away from the scale plate. 

Cloanin<g the scale window . 

After a long period of use, especially in dusty locations it may prove nooessary to 
clean tho inside of the scale window. To do this, take off the window escutcheon by 
removingtho foiar retaining screws. The v/indov;, which is of perspex, can now be with- 
dra?m and should be cleaned with a suitable polish containing anti-static additive. 
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Drive cord roplaconont . 

BVQnt of the pointer drive cord breaking, roplaceaent can easily be 
effected by following the instructions given below. A new cord can be obtained fron 
Lddystone liadio Ltd. by quoting Part No. D 565 I. The cord supplied is of the exact 
length required and is complete with end termination. 

NB: Left-hand and right-hand in 
is viewed from the rear. 



the instructions which follow apply when tho receiver 



1. Remove the faulty drive cord. 

2. Set CAL RE-SET ADJdSTEif to mid-travel position. 

3* Rotate TUlUlvG CONTROL to full extreme of anti-clockwise rotation. 

4. Take the knotted end of the replacement cord and slide this into the slot on the 
left-hand drive pulley so that tho knot is trapped against the inner wall. 

5 . Pass the free end of the cord under the sprung jockey pulley, up and over the left- 
hand guide pulley and then across tho scale plate tov.>ards the right-hand guide 
pulley. Do not attach to cursor at this stage. 

6. Hold the cord in tension and rotate the Tm^KG COilTROL to the full extreme of its 
clockwise rotation so that five complete turns of cord are wound onto tho left-hand 
drive pulley. 

7. Maintain tension to prevent cord slipping and then pass the free end over tho ri^*t 
^d guide pulley, do^m and under the cursor shift pulley and then across towards 
the ri^t-hand drive pulley. 

8. Attach tho cord to the ri^t-hand drive pulley by sliding into slot so that tho 
eyelet is trapped against the inner wall. 

9* Lift the lower run of cord so that it lies over the two inner guide pulleys which 
prevent it fouling the controls below. 

10. Check drive for free running by rotating TUNING COITOtOL to full extreme of anti- 
clockwise rotation. 



11. Leave control at this setting, slide cursor to "0" on logging scale and attach to 
cord by means of throe hooks on the rear of the oarrior. 

12. Check cursor for free running and CAL rE-SET ;J)JUSTER for normal operation. Verify 
scale accuracy by checking against tho built-in crystal calibrator. 



RE-ALIGj;!?_tS;T 

General . 

Initial factory alignment of tho receiver will hold good for a long period of time 
and re-alipnent should _ only be attempted if there is a clear indication that such 
adjustment is in fact required. Adjustments should be made only by experienced tech- 
nicians with a sound knowledge of the procedures involved and an adequate range of 
reliable test equipment must be available if tho task is to be completed correctly. 

Comprehensive instructions covering all phases of the alignment procedure are given 
here for the sake of completeness but in moat cases it will only be found necessary to 
make minor adjustments to compensate for normal component ageing or replacement. The 
relevant instructions can be extracted as required. 

All dust cores are self-looking (rubber string and silicone core-retaining com- 
pound) so that there is no need to use wax etc. after adjustment. Trimming cenacitors 
in the two HP Units are also self-locking. i-urs 
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Re-alignment of th& AH IF Channel . 

Test Equipment Standard Signal Generator covering 50-45 y^o/a with provision for 

amplitude modulation (50^» 400 o/e) and an output inpodanco of 500. 

Crystal Calibrator for chocking acctiracy of generator scale. 

Power Output Motor natchod to 50 impedance. 

Miniature insulated screwdriver tjTJC trinsting tool. 



Connect generator output lead to base of TR0 via C75. Connection can bo conveniently 
made at tags 1 and 2 on the IF Board. These are located adjacent to the filter box and 
are connected to a coaxial lead running from S2B inside the filter box. Tag 1 is 
earthed, tag 2 tho base; there is no need to block the live generator lead. 

The output motor is connoct^sd to tho 5^^ terminals at the rear, the external speaker 
being disconnected. Aural monitoring of the output during alignment is by use of the 
built-in loudspeaker. 



Sot the receiver controls as followsj- 



SUPPLY/JtL3Tj2l^ SmTCH 
iiP, IF & AF GAIl'fS 
selectivityAioie S.VITCH 
karual/agc stitch 

MONITOR oPEAJHSR SWITCH 
VIDEO C0i'3IiaNG S'.ITCH 



"IrlETER LOG." 

"9" (ii*aximum). 

"1 Ito/s." 

"IRUIDAL." 

"OR." 

"INDEPERD12TT AJa/Ft-i." 



Check generator scale against crystal calibrator and tune in turn to the following 
frequencies, adjusting tho three tunable transformers for maximum output reading. Note 
that T5, T6 and T7 are wide-band pro-tuned transfomers and require no alignment. 



Adjust T2 at 56 I!c/s. 1 

Adjust ?5 at 41 lic/s. I Single cores accessible from tho top. 
Adjust T4 at 52 Kc/s. 7 



On completion of those adjustments, check that the sensitivity with tho generator 
connected to tags 1 3: 2 ' and tuned to 56.5 Uo/a (IF centre-frequency) is of the order 
l6uV for 200mV7 ovrtjart (monitor speaker "on", external speaker dieoonnectod) . If the 
sensitivity appears low, isolate tho live generator lead with a capacitor of the order 
1500pF and introduce the signal at the base of each stage in turn. Expected sensitiv- 
ities are as followsi- (Allow for variations due to transistor tolerances etc.) 

Generator applied at base of TR9 a 50uV for 200mW output. 

Generator applied at b£iso of TRIO js 112mV for 2C0mff output. 

Generator applied at base of TRll :: 560uV for 200m'W output. 

Generator applied at base of TR12 it 5.2iaV for 200mW output. 

Generator applied at base of TR15 s: 56mV for 200mW output. 

If sensitivity is low from TR15, cheok audio sensitivity with 1000 c/s signal intro- 
duced across AF GAIN C01?TR0L. With control at maxinuiu sotting, 1.7mV should produce an 
output of 5001^’^ 



Re-alignment of the Fri IF Channel . 

Test Equipment As for ro-alignnent of the Al« Cliannel. 



Connect generator and output meter as for alignment of AM Channel. Locate D5 and 
short with temporary wire strap soldered on underside of printed board. This allows 
the standard A:;’ generator to be used for alignment. Set top core of TIO flush with top 
of can. Control settings should be as for AM alignm.snt but vd.th tho SELECTIVITY/^iODE 
SWITCH set to "FJ." 
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Check accuracy of generator scale and then tune to exactly 56.5 Hc/s. Peak the 
lower core in TIO and both top and bottom cores in T 8 & T9 for maxinum output reading. 
Jote that all cores are set to thoir "outer" peak. 



these adjustments, chock that the sensitivity is of the order luV 
for 500iu?T output. Stage sansitivitios can be measured if tho overall IP sensitivity 
appears to bo low. Expected sensitivities arc as followss- 



Generator applied at base of TRI 9 :: *9nV for 500mW output. 
Generator applied at base of TR20 1 : *9mV for 500nW output. 
Generator applied at base of TR21 :* 90mV for 500nW output. 

^Readings are similar duo to limiting action. 



Switch to ni", remove the short from D5 and adjust the top core of TIO to 
bring the needle on tho built-in tuning noter to centre-scale coincident v/ith tho red 
indicating line. 

Reduce TiP and IP GAIK settings to aininui;i and note whether the neter needle deviates 
from the centre position. Any tendency for tho noodlo to wander can be corrected by 
minor adjustment of the top core in T 8 . Repeat adjustments as necessary. 

Re-alignment of the K-.T Channel can be carried out by using a swoop frequency gen- 
erator and visual display. In this case it will be foxmd most convenient to introduce 
the swept signal at the IF IIJPUT socket. Output for display of the discriminator 
characteristic can be taken from the top end of RIOO. The overall IP response can be 
displayed from the same point provided that D 5 is shorted with a temporary wire strap 
soldered to the underside of the printed board. 



Re-alignnont of the IF Filters . 

Any change in filter response is likely to be slight and not greater than say 1 or 
2d£ unless caused by an actual component failure. Ko-alignmcnt should not bo attempted 
unless absolutely essential. 

Adjustment of the 1 1,'c/s filter is a straightforward procedure and can if necessary 
be carried out with a standard signal generator and output meter. All four cores are 
accessible from tho _ underside of the filter box and should ' bo set for aaxinun output 
v/ith the input signal set to 36.5 uo/s. Adjustment shoiAld bo made with the signal 
introduced via the IF n:PUT socket and the SELECTIVITY/KODE OTTCH set to "1 Kc/s." 
The response on completion should be 6dB down at 36 and 37 Lc/s. 

The 6 Wc/s filter is adjusted with the SELJCTIVITY/KODE SPHTCE at "6 I4o/s" and oan 
only be aligned correctly if a sweep generator and visual displaj' unit are available. 
Access for alignment is through briuLiing apertures in tho top of the filter box, tho 
individual adjustments giving the following offectsj- 

L27, 28, 30» 32 control overall response. 

I»29 controls tilting. 

33 control low frequency skirt. 

L26, 34 control high froquoncy skirt. 

Overall response on completion of the adjustments should be of the order 6 dB down at 
53*5 Mo/s and 39.5 :ic/s. Tho trough should not exceed 2dB and is typically 1 to I .5 dB 
on an average receiver. 

IP sensitivity should now bo chocked with a nodulated signal introduced at the IP 
INPUT socket. Typical figures for both IP bandwidths are as follows*- 

IP band\ 7 idth set to 1 IIc/s . . . , 15yV for 500iaW output. 

IP bandwidth set to 6 Icc/s . . . . 20 mV for 500n¥ output. 
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ItF Alignipent . 

Test Eqiilpraent Sweep generator covering range 200-900 lic/s with sweep width of the 

* order 10 Hc/s. Output impedance closely matched to 75^^ unbalanced. 

Visual Display Unit. 

Frequency sub-standard providing marker signal for standardisation 

of the built-in crystal calibrator. 

Trimning tool - insulated with metal tip. 

The first step in RF alignment is a chock on the ovi^rall scale accuracy. This can 
be conveniently carried out by using the built-in crystal calibrator after its accuracy 
has been verified against an external standard. The test can be performed at any chock 
point on either range by introducing the marker signal at the appropriate aerial input 
socket. The receiver (vdth SiiLECTIVITY/?^ODE S'. ITCH at "Fi.!") should be sot to the check 
frequency by means of the TUfTIrlG C01.''fR0L which should then be carefully adjusted for a 
centre-zero reading on tho built-in tuning raoter (liETEiL SVTITCH at Next, switch 

off the external marker, switch on the internal calibrator and without touching the 
TUl’IING COMTROL, adjust L76 (accessible through cut-out in right-hand side plate) to 
obtain a centre-zero reading on the meter. 

It is most important that final adjustment of L>76 be performed most osirefixlly to 
ensure positive firing of the crystal and stable operation of the calibrator circuit. 
A check should therefore be made by subjecting the calibrator to several switching 
cycles, noting that the meter reading is constant each time the svatch is in the "CAL 
ON" position. Check on "Ali" vdth METEIi S\7ITCH at METKi LIN. 

After satisfactory completion of this check, set the CAL RE-SET knob to mid- travel, 
select Range 1 and tune to 800 Mc/s. With the CALIBRATOR SV?ITCH at "ON", tune 
the 800 Ilc/s marker signal for maximum deflection of the tuning meter. Note what error 
exists, re- tune to 800 15c/s on tuning scale by use of TUNING COifTROL and then adjust 
C21 (accessible through trimming aperture in right-hand side plats) to bring in the 
marker signal at the correct dial setting. 

This adjustment should ensure oorroot calibration throu^out tho range because the 
overall oscillator coverage has been set very carefully by fanning the vanes on the 
capacitor (C17D) during initial factory alignment of the receiver. Nevertheless, check 
the accuracy at each 50 Kc/s point to verify that any slight error which nay exist lies 
well within the correction facilities afforded by the adjustable cursor. 

Repeat for Range 2, using the 500 Mc/s marker and adjusting C5 if necessary to 
correct scale error. Ensure that the CAL RE-SET knob remains at mid-travel throu^out. 

The next step is to align the llixer bandpass circuits and the IF eutput coils on 
both RF Units. Tha aerial circuits are not aligned at this time. Proceed as followst- 

Select appropriate range, set receiver for Ala reception using 6 ilc/a bcndvd.dth with 
AGO "OFF". Introduce sweep generator signal at correct aerial input socket and tune to 
centre-frequency of 800 llc/s on Range 1, 500 x.:c/s on Range 2, using 10 IIo/b sweep. Peed 
visual display from IF Output socket via suitable detector probe. 

The actual response is affected more by adjustment of the appropriate IF output coil 
than by trimming the Ilixer bandprass circuit. In most cases, adjustment of the latter 
will be found unnecessary; in fact, provided the response can be made symmetrical and 
of the correct bandwidth (6 Kc/s @ -JdB) by adjustment of the IF coil, trimming of the 
Mixer circuit should be avoided. Bandwidth on Range 2 will be slightly less than that 
on Range 1. Typical figures are 5 Mc/s at HF end and 4.5 Mc/s at LF end of range. 



- 21 - 




^ of the bandpass circuit should prove necessary, trimraing can be 
Se f c" the ^^t-hand side plate. CI9/2O being the trii^ors for 

the local oscillator 

section of the Wng capacitor, the mixer sections likewise are fanned during initial 

fn fSoueiS^rJr, It ooTroct tracking and a substantially constant bandwidth at 

B-Xi iPGQu©nciGs in th6 rfinge covored# 

The final phase in the alignment procedure is to set the aerial circuit in each IIP 
Srt optimum iraago rejection. Adjustments should be made at 800 Mc/s on Range 1 

1, + air* »T°/ ^ with the signal Introduced at the appropriate aerial input 

socket on 873 Mc/s and 573 Vs respectively (fs + 2IP). ^ 



Tapping of the input circuit is so arranged that provided the signal source and 
associated cable ^e closely matched to, 750, the ad justm:mt which provides maximum 
image protection is also that which gives best matching to the jj" transistor. Gang 
fanni^ is carried out during initial alignment to ensiare that performance is optimum 
over the v;hole coverage. 



Trimming apertures ^e provided for adjustraont of the appropriate trimmers (CIS t 
Range 1 and C2 : Range 2) which should be sat for niniinuja response to the image signal. 

Sensitivity and/or noise factor measurements can now be taken. Overall absolute 
sensitivity should be better than 5uV for 50mT/ output. Noise factor should lie in the 
range 10-16dB on Range 1, 8-12d3 on Range 2. 



Adjustment of the AGC Level Controls . 

These two pre-set controls are located on the left-hand side plate and must be set 
as follows :- 

1. Sot RP & IP GAIN CONTROLS to maxiniura (9). 

2. Set MAI^AL/aGC SWITCH to "lyUiTIAL." 

3« Connect voltmeter -ve lead to earth. 

4. Connect voltmeter +ve lead to one cc-ntro-tag of I.-iANUAL/AGC SWITCH. Note reading. 

5. Set !'!AtrjAL/AGC SWITCH to "AGC." Adjust RV5 and RV6 by small amount to determine 
which produces a change in the indicated voltage. Set this control to give a voltage 
equal to that determined in (4) above. 

6. Transfer voltmeter +vo lead to other centre-ta,; of M/iNUAL/AGC S-aTCH. Switch back 
to "iJAKUAL" and note reading on voltmeter. 

7. Revert to "AGC" and adjust the other AGC Level Control (i.e. the one not previously 
adjusted) for a reading equal to that taken in (6) above. 

8. Disconnect voltmeter. 

Low-level Audio Sonsitivity . 

With 1000 c/s signal applied across LllJJii LiJ/KL CONTROL (set to maximum), an input of 
1.75niV should produce an output of ImW in 6000. 
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APPENDIX "A" 



VOLTAGi: ANALYSIS 



The follOTdng "Table of Voltage Values" will prove useful in the event of the rec- 
eiver developing a fault which makes it necessary to carry out voltage chocks. All 
readings are typical and were taken with a meter having a sensitivity of 20|000n/v. A 
nominal tolerance of 10}Ib will apply to readings taken with a meter of this sensitivity 
and the tolerance should be increased accordingly if a meter of lower sensitivity is 
employed. Readings are quoted on the basis of an applied AC mains supply of 240V 
vinder no-signial conditions with the controls set as follows:- 



RANGE SV7ITCH 
TUHIiTG 
MODE S'.YITCH 
RP/IF GAIKS 
AP GAIN 
LIKE LEVEL 
I4ANUAL/AGC 

supplyAieter 

CALIBRATOR 



Range, 1 except as indicated. 

0 on logging scale (lowest tune frequency). 
Pi.;. 

liaxiraum (9) . 

;iid setting. 

Hid setting. 

MANUAL except as indicated. 

n:. 

ON. 



Ref 


Emitter 


Base 


Collector 


Note 1 


TRl 


7.55V 


7.1V 


07 


NOTE 1. 


TH2 


8.2V 


0.1V 


OV 


NOTE 1. 


TR3 


7.5V 


7.25V 


OV 


NOTE 2. 


TR4 


8.4V 


8.1V 


OV 


NOTE 2. 


TR5 


9.25V 


8.9V 


0.2V 


NOTE 3. 


TIt6 


9.2V 


0.9V 


OV 


NOTE 3. 


TR7 


9.2V 


8.9V 


OV 


NOTE 3. 


TR8 


9.0V 


8.75V 


0.75V 




TR9 


9.3V 


9.1V 


0.6V 




TRIO 


9.2V 


8.9V 


OV 




TRll 


9.15V 


8.8V 


OV 




TR12 


9.25V 


8.9V 


OV 




j TU13 


i.8V 


2.5V 


8.7V 




Tia4 


8.55V 


8.1V 


6.65V 




TR15 


8.5V 


• 8.25V 


3.8V 




TR16 


9.2V 


8.9V 


2.7V 


NOTE 4. 


TR16A 


9.2V 


8.9V 


2.7V 


NOTE 4. 


TR17 


7.15V 


6.n 


0.3V 




TR18 


8.6V 


8.3V 


0.15V 




TR19 


4.7V 


4.4V 


0.15V 




TU20 


4. TV 


4.35V 


0.5V 
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j Ref 


Emitter 


Base 


j Collector 


! Note j 


! TR 21 


4 . 6 V 


4 . 5 V 


1 ^ — 

0.2V 






TR22 


7 . 75 V 


7 . 4 V 


5 . 5 V 






j TR25 


8.0V 


7 . 75 V 


5 . 6 V 






Txt24 


9 . 25 V 


9 .OV 


4.2V 






TK25 


9 . 25 V 


9 . IV 


l.OV 






TIi26 


10 . 7 V 


10.3V 


5 .OV 






TR27 


6 . 3 V 


6 . 25 V 


12 . 4 V 






TR28 


12.6V 


12.3V 


6.1V 






TTt 29 


6 . 4 V 


5-9V 


12 . 4 V 






rP .30 


5.5V 


5 . 71' 


OV 






TR51 


9-5V 


8 . 6 ^/ 


OV 






TR 32 


9 . 5 V 




9.3V 

) 


0 . 05 V 







Notes. 



NOTE 1. Not accessible for direct chock without renoving Low-freq. RP Ihiit. 

NOTE 2. Not accessible for direct check without roraoving Hi^Si-freq. HP Unit. 

NOTE 3 . Accessible after removal of rear cover from Filter Box. The IIAIIGE SWITCH must 

be at Range 1 when checking TR7 and at Range 2 when checking Tit 6 . The RAiTGE 
SWITCH does not affect the voltages on TR 5 . 

NOTE 4 . Accessible after removal of screening cans. It will be- necessary to unsolder 

the flying lead to allow removal of the can on the TRI 6 circuit. Base voltage 
on both Tlil6 and Tlil6A can bo measured on underside of printed board without 
need for removing ceins. 

Supply Volta.?os . 

Voltages measured across the two zener diodes should lie ^rtthin the following limitst- 

D6 :s 9*4 - 10.6 volts. 

D7 11 . 4 - 12.6 volts. 
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APPKrIDIX "B" 

LI'oT OF CCt PONEilT VALU2S, TOLHIAITCES AlO) R^\TINGS 



Location . 

In the Tables which follow, each component is eillocated a reference letter which gives 
an indication of its approximate location. Coding is as follows:- 



A Low-freq. RF Unit. 

B High-freq. HF Unit. 
C IF Pre-amplifier. 

D 6 Mc/s Filter. 

E 1 Mo/s Filter. 



F IF Board.* 

G Emitter Followers. 

H 6000 Audio Board. 

I JO Audio Board. 

J Crystal Calibrator. 



K Panel Assembly. 
L FM Video Board. 
II Power Unit. 

N RF Platform. 

0 Back Plate. 

P Side Plates. 



♦Components housed in screening ceins are marked F- 



Capacitors. 



I uef 


\ 

Value i 

i 


Type 


Tolerance ! 


Wkg. V. i 


Loc 


ClA-D 


i 


Line Tuning Capacitor 




1 


A 


C2 


• ^ 


Ceramic Tube Trimmer 


- 


- 


A 


C5 




Ceramic Tube Triraiior 


- 


- 


A 


C4 




Ceramic Tube Trimmer 


- 


- 


A 


C5 




Ceramic Tuba Trimmor 


- 


- 


A 


c6 


O.OOlpF 


Disc Ceramic 




500V 


A 


C7 


O.OOluF 


Disc Ceramic 


+ 50 /a -20il<. 


500V 


A 


ce 


O.OOluF 


Disc Ceramic 


+ 50 ^ -20>1. 


500V 


A 


C9 


O.OOljiF 


Disc Ceramic 


+5C^j -20*/^. 


500V 


A 


CIO 




Spiral wound capacitor 


- 


- 


A 


Cll 


15pF 


Disc Ceramic 


10/> 


500V 


A 


C12 


5pF 


Tubular Ceramic P/Thru 


lO/o 


300V 


A 


C15 


40pF 


Tubular Ceramic F/Thru 


20^ 


- 


A 


C14 


•• 


Reference not allocated 


- 




- 


C15 


lOiiF 


Tubular Electrolytic 


+5Cbi) -lOJfc 


16V 


A 


C16 




Keferenco not allocated 


- 


- 


- 


C17A-D 


** 


Line Tuning Capacitor 


- 


- 


B 


C18 




Ceramic Tube Triiaraer 


- 


- 


B 


C19 


- 


Ceramic Tube Triraaor 


- 


- 


B 


C20 




Ceramic Tube Trimmer 


• 




B 


C21 




Ceramic Tube Trimmer 


- 


- 




C22 


O.OOlyP 


Tubular Ceramic F/Thru 


- 


- 


B 


C23 


O.OOImF 


Tubialar Ceramic F/Thru 


- 


- 


B 


C24 


O.OOluF 


Tubular Ceraroic F/Thru 


- 


- 


B 


C25 


220pF 


Disc Ceraiiiic 




- 


B 


C26 


2pF 


Tubular Ceramic 




- 


B 


C27 


O.OOluF 


Disc Ceramic 




- 


1 ^ 


C28 


220pF 


Disc Ceramic 


— 


— 


1 B 


C29 

i 


220pF 

1 


Disc Ceramic 




j 


B 

1 

1 

i 

1 ^ 
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Ref 


1 Value 

-p — 


Type 


IBHl 


mi 


Loc 


C 30 


O.JpR 


Short length twin lead 




1 — - 

1 


B 


1 


- 


Reference not allocated 


_ 


1 




1 C52 


O.OOImF 


Tubular Ceranic P/Thru 


_ 




B 


C55 


6.8pP 


Disc Ceramic 


_ 




B 


C54 


lOpF 


Tubular Ceramic P/Thn^ 


1 




B 


C35 


50pF 


Tubular Ceramic F/TIitu 


_ 




B 


1 C36 


lO^iF 


Tubular lilectrolytic 


+50> -10/0 


16V 


< B 


C37 


27pP 


Polystyrene 


10>i 


1 125V 


1 E 


C38 


27pF 


Polystyrene 


10> 


125V 


1 ® 


C39 


O.OOImF 


Disc Ceramic 




500V 


C 


C40 


O.OOImF 


Disc Ceramic 


20/i 


500V 


c 


C41 


O.OOImF 


Disc Ceramic 


20)t 


500V 


c 


C42 


O.OOImF 


Disc Ceramic 


20/0 


500V 


c 


C43 


O.OOImF 


Disc Ceramic 


20/;> 


500V 


c 


C44 


O.OOImF 


Polystyrene 


5-}^ 


1 ^ 

1 125V 


c 


C45 


O.OOImF 


Disc Ceramic 


20/0 


500V 


c 


C46 


O.OOImF 


Disc Ceramic 


2o;> 


500V 


c 


C47 


O.OOImF 


Polystyrene 


5/- 


125V 


c 


C48 


O.OOImF 


Disc Ceramic 


; 20^ 


500V 


c 


C49 


O.OOImF 


Disc Ceramic 


2&fO 


500V 


C 


C 50 


O.OOImF 


Polystyrene 




125V 


C 


C51 


- 


Reference not allocated 






_ 


C52 


- 


Reference not allocated 








C53 


- 


Reference not allocated 








1 C54 


- 


Reference not allocated 


- 






C55 


12pF 


Tubular Ceramic 




750V 


D 


1 C56 


6pF 


Tubular Ceramic 


\Ojo 


750V 


D 


! C57 


25pF 


Tubular Ceramic 


10-/0 


750V 


D 


C58 


15pF 


Tubular Ceramic 


\0)o 


750V 


D 


C59 


15pF 


Tubular Ceramic 


10,0 


750V 


D 


C60 


15pF 


Tubular Cera.j.c 


10,0 


750V 


D 


C6l 


90pF 


Silvered filca 


%' 


350V 


D 


C62 


15pF 


Tubular Ceramic 


10,0 


750V 


D 


C65 


25pF 


Tubular Ceramic 


10?.- 


750V 


D 


C64 


12pF 


Tubulfjr Ceramic 


10/.' 


750V 


D 


C65 


6pF 


Tubular Ceramic 


10/.- 


750V 


D 


C66 


500pF 


Silvered Idea j 


25“ 


350V 


E 


C67 


27pF 


Polystyrene I 


lO/o 


i 25 v 


E 


C68 


epp 


Tubular Corandc i 


10/. 


750V 


E ' 


C69 


27pF 


Folystyrone 


lOJo 


ibv 


E 


i C70 


500pF 


Silvered Idea 




350V 


E 


C71 


140pP 


Polystyrene 




125V 


F- 


C72 


140pP 


Polystyrene 




125V 


F- 


C73 


leOpF 


Polystyrene 


J/-- 


125V 


F- 


C74 


O.OOImF 


Disc Ceramic 


20a 


500V 


P 


C75 


O.OOImF 


Disc Ceramic 


20a 


5XV 


P 


1 C76 


O.OOImF 


Disc Ceramic 


20a 


500V 


F 


1 C77 


O.OOImF 


Disc Ceramic 


20/0 


500V 


F 


C78 


O.OOImF 


Disc Ceramic 


2or,.' 


500V 


F 


i C79 

1 


O.OOImF 


Disc Ceramic 


20/. 


500V 

1 


P 

1 

< 
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Ilef 1 


Value 


1 

Type 1 


1 

Tolerance j 


Wkb'. V. 1 


Loc 


C80 


lOpT 


Tubular Electrolytic 


+50!>^. -la;^ 1 


16V 


P 


cei 


O.OOImF 


Disc Ceraniic 


20j'o ! 


500V 


F 


C82 


O.OOluP 


Disc Ceramic 


20 /^ I 


500V 


P 


C03 


O.OOIMF 


Disc Ceramic 


20/0 1 


500V 


P 


C84 


O.OOImP 


Disc Ceramic 


20 =/b 


500V 


F 


065 


O.OOImP 


Disc Ceramic 


20 /C 


500V 


F 


C 86 


O.liaP 


Polyester 


20^/0 


2 50V 


P 


C 8 ? 


O.OOImF 


Disc Ceramic 


20/C 


500V 


P 


CB 8 


O.OOImP 


Disc Ceramic 


20 ;.. 


500V 


P 


C89 


O.OOImF 


Disc Ceramic 


20 i* 


500V 


F 


C 90 


O.OOluF 


Disc Ceramic 


20 /. 


500V 


P 


C91 


O.OOluF 


Disc Ceramic 


2 o;v 


500V 


P 


092 


O.OOImF 


Disc Ceramic 


2 o;. 


500V 


F 


095 


O.OOImF 


Disc Ceraxiiic 


20 /.. 


500V 


F 


C94 


O.OOImF 


Disc Ceramic 


20 yi 


500V 


F 


095 


O.OOImF 


Disc Ceramic 


20 /- 


500V 


P 


096 


O.OOImF 


Disc Ceramlo 


20 Ji 


500V 


F 


097 


O.OOImF 


Disc Ceramic 


20 /-: 


500V 


P 


098 


O.OOImP 


Disc Ceramic 


20/0 


500V 


P 


C99 


O.OOImF 


Disc Ceramic 


20 /. 


500V 


F 


0100 


O.OOImF 


Disc Ceramic 


20 ;. 


500V 


P 


0101 


IOOmP 


Tubular Electrolytic 


+ 100 /. — 20 /. 


15 V 


F 


0102 


O.OOImF 


Disc Ceramic 


20 /t. 


500V 


F 


0105 


o.5pF 


Tubular Ceramic 


0.25pF 


750V 


F 


0104 


O.OOImF 


Disc Ceramic 


20-c 


500V 


F 


0105 


22pF 


Tubular Ceramic 


10,1 


lOOV 


F 


0106 


lOOuP 


.Mbulai' Olrctrolytlc 


+ luO,. - 20 ; 


15 V 


F 


0107 




Reference not allocated 


- 


- 


- 


0108 




Reference not allocated 


- 


- 


- 


0109 


O.OOImF 


Disc Ceramic 


20 ?. 


5 OOV 


F 


Clio 


lOpP 


Tubular Ceramic 


10 /.. 


lOOV 


F 


0111 


15pP 


Tubular Ceramic 


105. 


lOOV 


P 


0112 


O.ImF 


Polyester 


20 /”. 


250 V 


F 


0115 


lOpF 


Tubular Cernnio 


10 /’ 


lOOV 


F 


0114 


790pP 


Polystyrene 


%■ 


125V 


F 


0115 


0.002mF 


Polystyrene 




125 V 


F 


0116 


2 ?p? 


Tubular Ceramic 


10 ,. 


lOOV 


P 


0117 


250mF 


Tubular Electrolytic 


+ 100 ?.. - 20 /. 


12V 


F 


CUB 


0 . 002 mP 


Polystyrene 


2 /’ 


125 V 


P 


0119 


O.OluF 


r.'etalliscd Paper 


2 C^.’ 


200V 


P 


0120 


22pP 


Tubular Ceramic 


10 ?i 


lOOV 


P 


0121 


500uF 


'Tubular Electrolytic 


+ 100 /. — 20 /. 


1?V 


F 


0122 


O.ImP 


Polyester , 


20 ?’. 


250 V 


F 


0125 


O.OOImP 


Disc Ceramic 


20 /> 


500 V 


P 


C124iiA 


O.OOImP 


Disc Ceramic 


20 /. 


500 V 


G 


C 125 .'J 1 


O.OOluF 


Disc Ceramic 


20 /. 


500 V 


G 


0126 


O.OOImP 


Disc Ceramic 


2 Q;'C 


500 V 


P 


0127 


O.luF 


Polyester 


20 /- 


250 V 


P 


0128 


lOOpF 


Polystyrene 


5‘/o 


125 V 


F 


0129 


O.OOImP 

i 


Disc Ceramic 


20 /. 


500 V 


F 



27 ' 



Ref 


[ Value 


j Type 


j Tolerance 


1 

j Wkb’. 7 . 


H 


CI30 


lOuP 


Tubular Electrolytic 


+50/S -la/o 


16 V 


1 1 1 » 

! 

P 


CI5I 


O.OOluP 


Disc Ceramic 


' 20a- 


5OOV 


F 


CI32 


lOuF 


Tubular Electrolytic 


+ 5 Q?'o -lOJiS 


167 


P 


CI33 


O.lyP 


Polyester 


2CF/0 


25OV 


P 


CI34 


O.OOlpF 


Disc Ceramic 


2Qfyi 


: 5OOV 


F 


CI35 


lOOpF 


Polystyrene 


5 > 


125 V 


P 


CI36 


O.OOliiF 


Disc Ceramic 


2(^/0 


50OV 


P 


CI37 


O.OOImF . 


Disc Ceramic 


20/i 


50OV 


F 


C 136 


IpF 


Tubular Ceramic 


0 . 25 pP 


75OV 


P 


C139 


lOuP 


Tubular Electrolytic 


+ 50 f 4 -10“> 


16 V 


F 


C 140 - 


O.OOl^F 


Disc Ceramic 


20// 


5OOV 


P 


CI4I 


O.OOlpP 


Disc Ceramic 


20/j 


50OV 


P 


CI42 


O.OOlpP 


Disc Ceramic 


2o;« 


5OOV 


P 


CI45 


O.OOlpP 


Disc Ceramic 


2cr/^ 


5OOV 


P 


CI44 


27 pP 


Polystyrene 


10?6 


125 V 


F- 


CI45 


27 pF 


Polystyrene 


10/> 


125 V 


P- 


CI46 


O.OOl^iP 


Disc Ceramic 


2O}0 


5OOV 


P 


CI47 


O.OOljiP 


Disc Ceramic 


2p?C 


50OV 


P 


CI48 


O.OOlpP 


Disc Ceramic 


20;. 


5OOV 


F 


CI49 


3 pF 


Tubular Ceramic 


0 . 25 pP 


75OV 


P 


CI50 


O.OOliiF 


Disc Ceramic 


20^ 


5OOV 


P 


CI51 


O.OOluP 


Disc Ceramic 


2Cf/o 


5OOV 


P 


CI52 


27 pP 


Polystyrene 


10)0 


125V 


P- 


CI53 


27 pP 


Polystyrene 


10)0 


125 V 


F- 


CI54 


O.OOliiF 


Disc Ceramic 


20/1 


5OOV 


P 


CI55 


O.OOlfiP 


Disc Ceramic 


2CF/0 


50OV 


P 


CI56 


O.OOlpP 


Disc Ceramic 


20/s 


5OOV 


P 


CI57 


l* 5 pF 


Disc Ceramic 


0 . 5 pP 


5OOV 


P 


CI58 


O.OOljiP 


Disc Ceramic 


20)i 


50OV 


P 


CI59 


27 pF 


Polystyrene 


10; :■ 


125 V 


P- 


CI6O 


1 . 5 pF 


Disc Ceramic 


0 . 5 pP 


5OOV 


P- 


CI6I 


27 pP 


Polystyrene 


105: 


125V 


F- 


C 162 


500 pP 


IJetallised Paper 


2Cffi 


6uOV 


P 


CI63 


500 pF 


Metallised Paper 


20)0 


6onv 


P 


CI64 


lOOjiF 


Tubular Electrolytic 


+ 100?4 -20?i 


15V 


P 


CI65 


O.OOlpF 


Disc Ceramic 


20',o 


500V 


P 


C 166 


lOOpF I 


Polystyrene 




125V 


P 


CI67 




Reference not allocated 








C 168 


- 


Reference not allocated 


• 






CI69 


- 


Reference not allocated 


- 


- 


- 


CI70 


lOjiP 


Tubular Electrolytic 


+ 50)0 -lO/'s 


16 V 


L 


CI7I 


470 pP 


Polystyrene 




125 V 


L 


CI72 


O.OOSiiP 


Metallised 'Paper 


20/0 


25OV 


L 


CI75 


0 . 002 mP 


Polystyrene 


27 s 


1257 


L 


CI74 


0 . 002 mF 


Polystyrene 


2'/s 


125 V 


L 


CI75 


60 pF 


Tubular Ceramic 


10)0 


75OV 


L 


CI76 


lOOiiP 


Tubular Electrolytic 


+100/) —20/) 


15 V 


L 


CI77 


lOOjiP 


Tubular Electrolytic 


+100ifi -20/v 


15V 


L 


C 178 


O.OOljiP 


Disc Ceramic 


20^^ 


5OOV 


K 


C 179 




Reference not allocated 


— 


- 


- 
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Ref 


Value 


5?ype 


Tolerance 


M/kg. V. 


IiOC 1 


C180 


O.OOl^iP 


Tubular Ceramic 


lOyo 


75 OV 


K 


C181 


O.OOluF 


Disc Ceraioic 


20> 


5 OOV 


N 


C182 




Reference not allocated 


- 


- 


- 


C185 




Reference not allocated 


- 


- 


- 


C184 




Reference not allocated 


- 


- 


— 


C185 


lOuF 


Tubular Electrolytic 


+ 50 :?^ - 10 ?b 


16V 


K 


C186 


lOOuP 


Tubular Electrolytic 


+ioaA -20fo 


15V 


H 


C187 


0.5mP 


Tubular Electrolytic 


+ 50 ?= - 25 ?i 


50 V 


H 


0188 


IOOmP 


Tubular Electrolytic 




15 V 


H 


0189 


IOmP 


Tubular Electrolytic 


+ 507 .. -lojfe 


16V 


H 


0190 


IOOmP 


Tubular Electrolytic 


+ 100 ?b - 20 ?o 


15 V 


H 


0191 


• 


Reference not allocated 


- 


- 


— 


0192 




Reference not allocated 


- 


- 


- 


0195 


0.5mP 


Tubular Electrolytic 


+50?b 


50 V 


I 


C 194 




Tubular Electrolytic 


+10Cf/o -2Cf/o 


15 V 


I 


CI 95 


0.5mP 


Tubular Electrolytic 


+5(y^ -25J'^ 


5 OV 


I 


0196 




Tubular Electrolytic 


+lQOf. - 20 ?b 


12V 


I 


CI 97 




Tubular Electrolytic 


+ 100 ^:. ‘200 


6 V 


I 


CI 98 


O.OOImP 


Tubular Ceramic 


ICfyo 


75 OV 


I 


CI 99 


O.OljiP 


Metallised Paper 


200 


200V 


I 


0200 


200mP 


Tubular Electrolytic 


+ 1005 ?o ‘200 


6 V 


I 


0201 




Reference not allocated 


- 


- 


- 


0202 


• 


Reference not allocated 


- 


- 


- 


0203 


lOpF 


TubulPJ* Ccrfcud.c 


IP,.. 


75 OV 


F 


0204 


0.047mP 


Plate Ceraiaic 


+80i?i> - 20 ^ 


30 V 


F 


0205 


O.OOluF 


Disc Ceramic 


20 ?b 


5 OOV 


K 


0206 


O.OOImP 


Disc Ceramic 


20^0 


50 OV 


K 


0207 


O.OOImP 


Disc Ceramic 


20 fs 


5 OOV 


K 


0208 


O.OOImP 


Disc Ceramic 


200 


5 OOV 


K 


0209 


O.OOImP 


Disc Ceramic 


200 


5 OOV 


K 


0210 


25pP 


Tubular Ceramic 


100 


75 OV 


^ i 


0211 


O.OOImP 


Disc Ceramic 


200 


5 OOV 


j 


0212 


O.OOImP 


Disc Ceramic 


20 


5 OOV 


j 


0213 


lOCpF 


Polystyrene 


5/-' 


125 V 


j- 


0214 


27pP 


Polystyrene 


10 ,. 


125 V 


mm 


0215 


0.047mF 


Polyester 


20 ?'^ 


25 OV 


■■ 


0216 


0.047uF 


Polyester • 


200 


25 OV 




0217 


IOmF 


Tubular Electrolytic 


+ 5 O /0 ‘10 


16V 


■■ 


0218 


500uP 


Tubular Electrolytic 


+ioo;’o - 20 ^ 


25 V 


N 


0219 


- 


Reference not allocated 


- 


— 


— 


0220 


500uF 


Tubular Electrolytic 


+IOO /0 ‘200 


25V 


H 


0221 


O.OOImP 


Disc Ceramic 


' 200 


5 OOV 


N 


0222 


6400mF 


Tubular Electrolytic 


+^0 -100 


16V 


LI 


0225 


6400mF 


Tubular Electrolytic 


+ 5 C^ ‘100 


16V 


M 


Adds- 












C201«A 


6 pF 


Tubular Ceramic 


100 


75 OV 


G 

1 
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Ref 




111 




1 Loc 


R 1 


1,0000 


Jic 


T 

§-watt 


A 


R 2 


4700 






A 


R 3 


6800 


% 


■^watt 


A 


R 4 


2,2000 






' A 


R 5 


6,8000 • 




r 

■^watt 


A i 


R6 


680 


Jjo 


■fi-watt 


A 


R 7 


5,3000 


5 % 


■^vratt 


A 


R8 


1,0000 


% 


-i-watt 


B 


R 9 


4700 


5 % 


■5- watt 


» 


RIO 


1,0000 


5 ?o 


-^'•watt 


B 


Rll 


2,2000 




^watt 


B 


R 12 


8,2000 


Jp 


■^watt 


B 


R 15 


470 


Jh 


•»-watt 


B 


R 14 


2,2000 


3 ^ 


■g-watt 


B 


R 15 


2,2000 


% 


B'*watt 


C 


R 16 


15,0000 


Jp 


^watt 


C 


R 17 


5900 


J/o 


■^watt 


c 


R 18 


2,2000 


^p 


•g-watt 


c 


R 19 


15,0000 


yp 


-g-watt 


c 


R 20 


3900 




, 

■^watt 


c 


R 21 


2,2000 


3 p 


■a-watt 


c 


R 22 


15,0000 


3 p 


•g-watt 


c 


R 23 


3900 


yp 


^-watt 


c 


R 24 


470 


5 > 


•e--watt 


c 


R 25 


660 


% 


■^watt 


0 


R 26 


1500 


Jp 


■^watt 


B 


R 27 


1000 


J/o 


^watt 


D 


R 28 


4700 


Jp 


•^watt 


P 


R 29 


680 


Jp 


■g-Y/att 


F 


R 50 


6800 


> 


'^watt 


P 


R 31 


3900 


% 


■g-watt 


F 


R 32 


1500 


3p 


^watt 


P- 


R 55 


2700 


3/0 


■g-watt 


F 


R 34 


2700 


yp 


-j^-watt 


F 


R 55 


3300 


% 


■^Wwatt 


F- 


R 36 


3900 


% 


■^-watt 


P’ 


R 37 


2,2000 


% 


■^watt 


P 


R 38 


i5,oot:o 


% 


-^watt 


P 


R 39 


1000 


yfo 


■g-watt 


P 


R40 


5900 


% 


^watt 


P 


R41 


3300 


% 


■^watt 


F- 


E42 


2,2000 


jp 


•^watt 


P 


R 43 


15,0000 


% 


■|-v;att 


P' 


R 44 


3900 


yp 


^watt 


P 


R 45 


5900 


% 


g-watt 


F- 


R 46 


2,2000 


jp 


•g-watt 


P 


R 47 


15,0000 


y/o 


■^watt 


P 


R 48 


3900 


yp 


■^watt 


P 


R 49 


1,0000 


yp 


■^watt 


P- 



j Ref 


msm 


} Tol 


! Rating 


! Loc 
1 


E 50 


i 

5,6000 


yp 


1 g-v/att 


F 


R 5 I 


2,2000 




;^^watt 


P 


R 52 


1000 


jp 


•g-watt 


P 


R55 


1000 


y/o 


^watt 


F 


R54 


2,2000 


yh 


•^•-watt 


F 


R55 


6800 


yp. 


•g-watt 


P 


R56 


2,7000 


yp 


•j^watt 


P 


R57 


10,0000 


% 


^watt 


F 


R58 


2,2000 


yp 


^watt 


F 


R59 


j 6800 


yp 


-g-watt 


P 


R60 


i 2,2000 


yp 


•^watt 


P 


R61 


> 3900 


yp 


^watt 


P 


R62 


470 


yp 


a-TOtt 


F 


R63 


2,7000 


y/o 


•^watt 


P 


R 64 


1,0000 


yp 


^watt 


P 


R656^ 


2,2000 


55 ^ 


^-watt 


0 


R 66 ccA 


15,0000 


yp 


•z-watt 


G 


R674iA 


3900 


yp 


•g'-watt 


G 


j R68^ 


1,0000 


y/o 


g-watt 


. G 


1 R 69 


22,0000 


yp 


•g-v/att 


P 


R70 


Net used 








R 7 I* 


XAZISS 9 


- 


. 


P 


R72 


22,0000 


yp 


•4-watt 


P 


R73 


1,5000 


yp 


^watt 


P 


R74 


1500 


yp 


^watt 


P 


R75 


4,7000 


yp 


^watt 


F 


' R 76 


Hot used 


> 


• 




R77* 


zmS 9 


- 




P 


R78 


22,0000 


3P 


^watt 


P 


R79 


1,5000 


Jp 


•^watt 


P 


R80 


1500 


yp 


•^watt 


P 


R81 


Hot used 






• 


1 R82 


Not used 








1 R85 


Not used 


wm. 


•• 




R84 


Hot used 


- 


- 




R65 


2,7000 


yp 


■g^watt 


F 


R86 


1,0000 


5P 


■^watt 


P 


R87 


6,8000 


yp 


^watt 


F 


1 R88 


1000 


yp 


S-watt 


F- 


R89 


2,2000 


yp 


i-watt 


P- 


R90 


2,7000 


yp 


■^watt 


P 


R91 


6,8000 


yp 


•^wa-tt 


P 


R92 


4700 


yfo 


■|-watt 


F 


R93 


1000 


yp 


g-watt 


P- 


R94 


2,2000 


yp 


•■^watt 


P- 


R95 


2,7000 


yp 


^watt 


P 


R96 


6,8000 


yp 


•g-iYatt 


P 


R97 


6800 


yp 


^watt 


P 


R98 


1000 


yp 


■^watt 


P- 


E99 


4,7000 


yp i 
\ 


•g-watt 


■ L 



(*) See Page J 2 
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i 

Ref 


Value 


Tol. 


Rating 


Loc 


RI 50 * 


mzai 






I 


RI 5 I 


100 


5> 


^•»watt 


I 


RI 52 


5600 




-^watt 

•^watt 


I 


RI 53 


5900 


55'. 


I 


RI 54 


470 


5?b 


•^vfatt 


I 


RI 55 


1,0000 




•^watt 


I 


RI 56 


5.50 w.w. 


55i 


3-watt 


I 


RI 57 


5t30 w.w. 


55i 


3-watt 


I 


RI 58 


Not used 


- 




- 


RI 59 


Not used 


- 




- 


RI 6 O 


6,2000 


5?- 


•I'-watt 


K 


R161 


1,5000 


Jl'o 


^watt 


K 


R162 


3500 


% 


§--watt 


K 


RI 65 


2200 


55^ 


'j|;.^watt 


K 


RI 64 


1500 


57^ 


■y^watt 


K 


R165 


470 


% 


•^watt 

•g--watt 


K 


R166 


470 




K 


RI 67 


220 


% 


•^watt 


K 


R168 


220 




•rf-watt 

■g^watt 


K 


RI 69 


220 




K 


RI 70 


2200 


% 


■^•^v/att 

tj--v;att 


K 


RI 7 I 


4,7000 




K 


RI 72 


Not used 


- 




- 


RI 73 


1800 


Jh 


-g-watt 


K 


RI 74 


1000 


y/o 


w-watt 


K 


RI 75 


680 


r/o 


■^watt 


K 


RI 76 


470 


y/“ 


■^watt 


K 


RI 77 


220 


% 


•^watt 


K 


R178 


220 


% 


•a--watt 

■g-watt 


K 


RI 79 


220 


yh 


K 


R180 


220 


% 


■|^watt 


K 


R181 


220 


y^ 


S-watt 


K 


R182 


3500 


5 % 


•^watt 


K 


R185 


Not used 


- 


- 


- 


R184 


Not used 


- 


- 


- 


R185 


3,5000 


57 = 


-|wwatt 


J 


R186 


47,0000 


5 fo 


■^watt 


J 


R187 


6800 


57° 


i--watt 


J 


R188 


5600 


5?^ 


^watt 


J 


R189 


15,0000 


57° 


•f-watt 


J 


RI 90 


2200 


5^ 


■^watt 


J 


RI 9 I 


1500 


% 


e-watt 


J 


RI 92 


Not used 


- 


- 


» 


RI 93 


1500 


59^ 


■^watt 


K 


RI 94 


1500 


575 


^watt 


K 


RI 95 


80 w.w* 


59b 


3-watt 


U 


RI 96 


3.30 w.w. 


57> 


3-watt 


M 


R197 


1000 


57° 


4-watt 


N 




JX2CCX 

IMeted. 


355b 

1 





TS. 



Ref 


Value 


Tol. 


Rating 


Loc 


RlOO 


22,0000 


57° 


-^watt 


P 


RlOl 


22,0000 


% 


-^'•watt 


F 


R102 


4700 


yA 


■g--watt 


F 


RIO3 


Not used 


- 


- 


J 


RIO4 


Not used 




- 




RIO5 


Not used 


m 


- 


- 


RIO6 


Not used 


- 


- 


- 


RIO7 


Hot used 








R108 


Not used 






- 


RIO9 


Not used 


- 


- 


- 


j RllO 


3,3000 


57° 


4-7/at t 


L 


Rill 


2,7000 


57° 


^watt 


L 


R112 


10,0000 


595 


^watt 


L 


R113 


6800 


yfo 


•^watt 


L 


1 RII4 


2,2000 


57° 


fe-watt 


L 


1 RII5 


5300 


59° 


■g-watt 


L 


RII6 


590 


59^ 


4- watt 


L 


RII7 


1,5000 


5/° 


•^watt 


L 


R118 


1000 


57° 


•g-watt 


L 


RII9 


Not used 


- 




- 


R120 


4,7000 


57° 


4-v/att 


K 


R121 


1,0000 


59° 


■g-watt 


N 


R122 


Not used 


- 


** 


“ 1 


RI23 


2,7000 


59° 


■^■“V/att 




RI24 


Not used 


- 


- 


_ 1 


RI25 


5,5000 


y> 


4-watt 


N 


R126 


10,0000 


% 


^watt 


K 


R127 


10,0000 


5‘A 


^v/att 


K 


R128 


4,7000 


57° 


^v/att 


K 


RI29 


Not used 




“ 


- 


RI30 


10,0000 


57° 


■g^watt 


B 


RI3I 


Not used 


- 


- 


- 


RI52 


1,0000 


57° 


^watt 


H 


RI35 


82,0000 


yp 


^v/att 


H 


RI54 


1,0000 


yf^ 


■a-v/att 


H 


RI55 


5,6000 


y^ 


-y-watt 


H 


RI36 


2,7000 


yf= 


-^watt 


H 


RI37 


O.IMO 


55^ 


-^watt 


H 


R138 


22,OOCO 


5% 


4- watt 


H 


RI39 


1800 


57° 


e-watt 


H 


RI40 


Not used 




• 




RI4I 


Not used 


- 


- 




RI42 


4,7000 


57° 


4-watt 


I 


RI43 


47,0000 


57° 


■^watt 


I 


R144 


6800 




■^watt 


I 


RI45 


4,7000 


yfo 


^watt 


I 


RI46 


6800 


59° 


■4- watt 


I 


R147 


15,0000 


% 


4-watt 


I 


R 148 


15,0000 


yfo 


-y-watt 


I 


R 149 


15,0000 


57° 


■f-watt 


I 



(*) See Page 32 
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Potentiometers . 



1 

! Ref 
1 


Value 


■ 

Type 




i RVl 

i 

1 


1,0000 


Pre-set 

carbon. 


> — '■ ' • - 
0 


; UV2 
1 


1,0000 


Pre-set 

carbon. 


0 


RV3 


5,6000 


Pre-set 

carbon. 


0 


RV4 


5,0000 


Carbon. 


K 




47,0000 


Pre-set 

carbon. 


P 


RV6 


47,0000 


Pre-set 

carbon. 


P 



Themdstors. 



1 Ref 
1 


i 

Type 


Loc , 


1 

R71 


ilullard VA1065 


F 


R77 


Ilullard VA1065 


P 


iU50 


Milliard VAlOll 


I 




VAIO65 superseded by 
new type VAIO97 




1 


VAlOll superseded by 
new type VAIO66S 





Filteroons. 



j Ref 


Value(*) 


Wkg. V. 


Type 


FCl 


O.OOljiF + O.OOluP 


200V 


Erie Type 1203-050 


FC2 


O.OOluF + O.OOluP 


‘200V 


Erie Typo 1203-050 


FC3 


O.OOluP + O.OOluP 


200V 


Erie Type 1205-050 


FC4 


O.OOlpP + O.OOluF 


200V 


Erie Typo 1203-050 


FC5 


O.OOluF + O.OOluP' 


200V 


Erio Type 1201-052 


FC6 


O.OOluF + O.OOluP 


200V 


Erie Type 1201-052 


FC7 


O.OOluF + O.OOluP 


200V 


Erie Type 1201-052 


pce 


O.OOluF + O.OOluP 


200V 


Erie Typo 1203-050 


JC9 


O.OOluF + O.OOluF 


200V 


Erie Type 1205-050 



Loc 



J 



(*) All values should read O.OOIJ^F 



EXTRACTS FRO?,: A2-jJn)I.3iJJTS NOS. 4 & 7 APPLICABLE TO TECHNICAL DATA ON PAGE A . 

IF Baindwidth 

After second paragraph, add note reading:- 

Overall bandwidth is identical to IF bandwidth on Range 1, but becomes slightly 
narrower on Range 2. Typical figures are 5 Mc/s at HP end of range and 4.5 Mc/s 
at LF end. 

Video Output 

Add after existing paragraph;- 

(This figure indicates the maximum output of which the video stages are capable. 
Outputs to be expected -ander actual signal conditions are of the order 0»5V p-p 
on FM and IV p-p on AM,) 
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APPStiDIX ”C” 

3PAlUi3 

The following list details all major spares for the Model 990S UHP Receiver. Spares 
should be ordered by quoting the Circuit Hef. (where applicable), the written descrip- 
tion given in the list and the Part No. in the riidit-hand column. The Seria l No. of 
the receiver should bo stated in all conr.iunications . 

All orders and enquiries should be addressed to:- 

EDDYSTOirE 'PJiDIO LTD., SALIiS Al® SEliVICI.: DEPT., ALVECHUivCH RD., BUtillNGKA:-., 51* 

In cases of extreme iirgency, ring PRIory 22J1/4, cable EDDYSTONiJ BIiilUdGILi}’ or use 
Telex 35708. 



r 

Ref ! 

1 


Description 


Part No. 




INDUCTORS 




L1-L18 


Available to special order only 


- 


LI 9 


Reference not allocated 


•• 


L20-22 


Filter choke 


D2854 


L25/24 


Reference not allocated 




L25-54 


Available to special order only (part of 6 lac/s filter) 


- 


L55/56 


Available to special order only (part of 1 i-'c/s filter) 




L37-44 


ileferences not allocated 


— 


L45-56 


Filter choke 


D2854 


L5V58 


Filter choke (vertical raounting) 


D2854/1 


L59 


Filter choke 


D2854 


L60 


5.6|jH choke 


D3557 


L61 


10(jH choke 


D3556 


L62 


Filter choke 


D2854 


L63 


36mH choke 


B3559 


L64 


Filter choke 


D2854 


L65 


5.6mH choke 


D3557, 


L66 


Filter choke (vertical mounting) 


D2854/1 


L67 


5.6|jH choke 


D5557 


L68-75 


Filter choke 


D2854 


L?6 


Crystal Calibrator coil • 


D5572 


L77 


Tone Oscillator choke 


6763 P 




TilAN3F0K:iiS 




T1 


IP PTs-air^r,lirier Output Transformer 


D5570 


T2 


36.5 iio/s IF Transformer (t\uiad) 


D3571 


T5 


36.5 I.Ic/s IP Transformer (tunedl 


D3618 


T4 


36.5 V.c/s IF Trauisformer (tuned) 


D 3618/1 


T5 


36.5 !'Ic/s IF Transforraer' (untuned) 


D5555 


T 6 


36.5 Mc/s IF Transformer (untuned) 


D5552 


T7 


A)'I Detector Transformer (untuned) 


D5551 


T 8 


1st FI>i Limiter Transioruier 


D3556 


T9 


2nd F!'T Limiter Transformer 


D 3556 


TIO 


W. Discriminator Transformer 


D3554 


Til 


Line Output Transformer (6000) 


702 OP 


T12 


Loudspeaker 'liransformer ( 30 ) 


7021 P 


T13 


Power Transformer 


7022P 


T14/15 


Available to special order only (part of 1 l*Io/s filter) 
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1 Kef 


Description 


Part No. 


1 


RF maTs 

Hi^-freq. RF Unit complete (Range 1 : 470-870 Mc/s) 


LP2953 


i " 


Low-freq. RF Unit complete (Range 2 : 230-510 kc/s) 


LP2952 


. 


FILTER UNITS 

1 Mc/s bandpass filter complete (aligned) 


LP2949 




6 Mc/s bandpass filter complete (aligned) 


LP2948 


XLl 


CRYSTALS 

50 Mc/s 1 0»005'/o. Series-mode Style "J", wire-ended 


7107P 


SI 


SWITCHES 

Range Switch (DPDT Toggle type) 


4772PC 


S2 


Selectivity/liode Switch (less wafers in Filter Box, 




shaft extension and coupler) . . 


D3639 


- 


Shaft extension for S2 


701 9P 


- 


Coupler 7382P 


!(S273l 


- 


Wafers S2A/S2B (in Filter Box) 


D3647 


S3 


lianual/AGC Switch (DPDT Toggle type) 


4772PC 


S4 


AGC Time Constaiit S^ri.tch (SPST Toggle type) 


4771PB 


S5* 


Manual IP Gain Control *supnlied complete with 


D5637 


S6* 


I.feinual RF Gain Control associated resistors. 


D5638 


S7 


Meter Switch (supplied as complete assembly with 




DPST Supply S\7itch Sll) , . 


7011P 


S8 


Calibrator Switch (SPST Toggle type) 


4771PB 


S9 


Video Combining Switch fSPST Toggle type) 


4771PB 


SIO 


Monitor Speaker Switch (SPST Toggle type) 


4771PB 


i RVl 


P0Ti:;l-TI0I_.TCUS 
l,000f- pre-set carbon 


6O76P 1 


RV2 


l,OOOfi pre-set carbon 


6076P 


RV3 


5,6000 pre-set carbon 


6366P 


RV4 


5,0000 carbon 


6860P 


RV5 


47,0000 pre-set carbon 


6488P 


RV6 


47,0000 pro-set carbon 


6488P 


1 


PLUGS AIH) SOCIODTS 

Standard BNC Coaxial Plug (as used for aerial input etc.) 


6084P 


PLl 


Shorting Plug for AC operation (3-way female) 


D364O 


PL2 


12V DC Input Connector (3-way female with 6' twin lead) 


x/5641 


- 


Standard Telephone Plug (to mate with JKl) 


6567P 


SKTl/2 


Standard BIIC Coaxial Socket (as used for aerial inputs) 


70I6P 


SKT3/6 


Special BNC Coaxial Socket (as used for IF Output etc.) 


7225P 


SKT7 


12V DC Input Socket (3-way shrouded male) 


713OP 


SKT8 


AC liains Input Socket (polarised with earth contact) 


D25IC/I 

D23I1/1 


- 


AC l^ains Connector complete with 6' of 3-core cable 


Jia 


Telephone Socket 


6660P 
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i 


Ref 1 


Description 


Part No. 






KNOBS 








Tuning (less skirt) 


D 5613 /I 






Skirt for Tuning knob graduated 0-100 D5708 








Meter/Mode (complete with skirt with index line only) 


D 3614 






RF, IF and AF Gains (complete with skirt marked 0-9) 


D 5614/1 






DRIVE ISCKWIIS^ AS.^0CIATED ITi5.:S 








Main drive unit complete with dual output gears, flywheel 








and sprung jockey pulley) . . 


LP 2941 


— 




Guide pulley - large 


6125 P 






Guide pulley - small 


7040 P 






Cal Re-set Assembly 


D3644 






Cursor Assembly (cursor, carrier and steady) 


B3645 






Drive cord 


D3631 






Scale plate (calibrated) 


7004 P 






Coupler - for High-freq. RP Unit 








Coupler - for Low-freq. RF Unit (front) 


D3565 






Coupler - for Low-freq. RF Unit (rear) D 2469 /I 


XiS4£9 


— 




laSCELLAlIEOUS 








Chromium-plated panel handles 


6553P 






Tuning meter 


7006 P 






Finger plate 


6955P 






Escutcheon 


699 OP 






lionitor speaker 


6101P 






Monitor speaker grille 


6976P 






Range indicator lamps (6V '^Omk LES) 


6659P 






LES holder ' 


6600P 


— 




Fuse - lA X 1'^" X -i-" cartridge 


6124P 






Fuse - -^A X ij" X cartridge 


6244P 






Puaeholder 


6 IO 3 P 






Terminals (as used for 6000 o/p etc.) 


6102P 






Perspex window 


6977 P 


— 




Cover fixing screws 


5446 P 


— 
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Am^IX "D" 



IF^COITOjiiTJna TYPE 959 



Converter Type 959 is an ancillary unit for use with the 990S.UBP Keceivor. 
m ^ ^eq^lired at 5.2 :-!o/s to drive the associated Panoramic Display Unit 
Type EPI7II. A variant of the standard 939 Unit is available for raok-raountint,' (959/l). 

employs two transistors (Mullard OCI71) as I^xer (T^a) and Oscillator 
( u2). The .oscillator is crystal controlled at 41*7 i-Ic/s and the unit operi-tos as a 
no-loss/no-gain" device with a bandwidth of 1 Hc/s. BNC coaxial sockets are fitted 
foT input (56*5 *ic/s) and output (5*2 Uc/s) connactions* 

A flying lead terminates in a polarised connector to mate with the 12V DC socket at 
the rear of the 9903 receiver. The connector carries the +ve supply lead only and has 
a shorting strap to complete the receiver supply as on the normal shorting plug fitted 
for AC working. The -ve return is via the coaxial loads to avoid shorting out the 
sv/itch SllA and the fuse PSl in the main receiver which vrould occur if the -vo line was 
taken to the 12V DC connector. 

A circuit diagram of the converter is given on the following page. Other convertors 
can be produced to special order for applications where IF drive is required at other 
specified frequencies. 

Componont Values for IF Convertor Type 959 . 



1 

Ref 


1 Value 


‘ 1 ■ . ■ , ,1 
Type 


[■ 

j Tolerance 


1 

liating 


Cl 


lOuP 


Tubular Electrolytic 


+50^ -lO/a 


16V 


C2 


O.OOluF 


Tubular Cerax^ic 




750V 


C3 


1 O.OOltiF 


Tubular Ceramic 


ZCT/o 


750V 


C4 


20pF 


Tubular Ceramic 


V>/0 


750V 


C5 


- 


Reference not allocatod 


_ 




1 C6 


- 


Reference not allocated 






C7 


O.l^F 


Polyester 


205V 


250V 


CO 


O.OOImP 


Tubular Ceramic 


2a/i 


75OV 


C9 


lOOpF 


Polystyrene 


554 


125V 


CIO 


lOOpP 


Polystyrene 


y/> 


125V 


Cll 


27pF 


Polystyrene 


10/t 


125V 


C12 


lOOpP 


Tubular Ceramic 


lO/j 


75OV 


R1 


1000 


Carbon 


la/- 


■^watt 


R2 


- 


Reference not allocated 






R5 


2,2000 


Carbon 


lOJ. 


^watt 


K4 


15,0000 


Carbon 


lO^c 


^watt 


R5 


1,0000 


Carbon 


IQfo 


^watt 


R6 


- 


Reference not allocatod 






R7 


8,2000 


Carbon 


10/i. 


•^watt 


R8 


82,0000 


Carbon 


105^3 


|-watt 


R9 


1,5000 


Carbon 




|-watt 


RIO 


5,6000 


Carbon 




f^watt 


Kll 


5,6000 

1 


Carbon 


% 

■ 


g»watt 
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Plan View of Model 99OS UHP fleceiver. 



38 . 






















INTERNAL 

MONITOR 

SPEAKER 



































AEftlAL INPUT 
UN6C i 

A70-e70MCS 



APie6 

GH290 

GH376 



TAANSISTQPI USING 



Oil 

2S51J ACtll 



CO o 



Q(T «t0 



SKI} 



kEfllAL INPUT 

RANGE ] 

230- SiOMCS 





C INTERNALU CONNECTED TO CASE 



■rIOV VIA StA 












SHOUTINC PLATE COMTACTS APf NOI 
flTTEO W rues AND fM POSITIONS Of 
S?A AND S]» 




















ts*« 



+ IOV 

















ftOMO TEKMNtlONS «M SHOWN THUS • ®— 7 

NUMtSRS RUN fHOM <-M. 

(nos 9.13 AND 6I-69 AM MC9 USED) 

<] VOC SUPfL> 








